Ag 


For many years the Transmission and Axle Division of 
Rockwell-Standard has specialized in the design and 
production of components that help to assure superior 
performance for special purpose vehicles. We offer 
manufacturers a complete design, testing and produc- 
tion service. And we produce and sell only components, 
not the complete vehicle! 

The component you think “special”—and highly 
expensive and time-consuming to build — could well 
be a standard item in Rockwell-Standard’s full line of 


| ROCKWELL-STAN 


Transmission and Axle Division, Detroit 32, Michigan 


Special purpose vehicles = 
perform more efficiently...give longer, 4 
dependable service...with | 


ROCKWELL-STANDARD 


driving assemblies and planetary axles, Hydra-Drives 
torque converters and power shift transmissions. 

If your needs call for a “custom” job, you can be sure 
Rockwell-Standard engineers can design it to exact 
specifications—and build it for less. For complete infor- 
mation about Rockwell-Standard’s full line of driving 
assemblies and planetary axles; Hydra-Drives torque 
converters and power shift transmissions, plus other 
components for special purpose vehicles write or call 
today. 
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Auxiliary Gas Turbines becoming a 


prime power source for industry 


Helmut Schelp, chief engineer, AiResearch Manufacturing Division of 
Arizona, Phoenix, surrounded by typical gas turbines now in production 


AiResearch Gas Turbine Engines, 
the most widely used power source for 
the starting, air conditioning, cooling and 
heating of jet aircraft, now are becoming 
a prime power source for industry. 
Easier to maintain because of few 
moving parts, these lightweight gas 
turbine engines develop more horse- 
power per pound of weight and size than 
any other engine. Achieving 
their greatest efficiency 


at maximum speeds, they run on almost 
any fuel and start immediately in any 
weather. 

Future prime power applications of 
AiResearch gas turbines for industry: 
earthmoving equipment; small inde- 
pendent generator plants; marine use; 
helicopters and small conventional air- 
craft; emergency power plants; air con- 
ditioning, heating and refrigeration ; 
atomic energy; compressor sets 


ranging in size from 30 to 850 hp. Clockwise from the top: GTC 85-28 
GTCP 105+ GTP 70-6 * GTP 30-1 CTP 70-10 *GTU 85-2. 


and air drilling for gas gathering. 

First to design and develop a success- 
ful small gas turbine engine, Garrett is 
the world’s largest manufacturer of 
lightweight turbomachinery — having 
delivered more than 200,000 units, 
including 9000 gas turbines of all types 
ranging from 30 to 850 hp. Through its 
AiResearch Manufacturing Divisions, 
The Garrett Corporation is now offering 
this experience to all industry. 


AiResearch Manufacturing Divisions 


LOS ANGELES 45. CALIFORNIA @ PHOENIX. ARIZONA 


OTHER DIVISIONS AND SUBSIDIARIES: AIRSUPPLY-AERO ENGINEERING @ AIRESEARCH AVIATION SERVICE © GARRETT SUPPLY ©¢ AIR CRUISERS 


AIRESEARCH INDUSTRIAL © GARRETT MANUFACTURING LIMITED © MARWEDEL *¢ GARRETT INTERNATIONAL S.A. © GARRETT (JAPAN) LIMITED 
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General Motors Reliability in Action... 
RELIES 


HARRISON OIL COOLERS PROVE 
RELIABLE IN VITAL APPLICATION 
Plying Mississippi waters between St. Louis 
and New Orleans, the MV UNITED 


STATES, one of the nation’s largest 
towboats, does a whale of a job. And there's 


plenty of cool auxiliary power on board 

with Harrison oil cooler-equipped GM _ Diesel 
engines. Reliable Harrison heat exchangers 
are specified for the Diesels that power the 
generators furnishing vital electric power 

for communications, lighting, air conditioning 
and navigation aids. Harrison reliability — 


“measurable excellence” —results in heat 
transfer products that do the job you want 
them to do... for as long as you expect 
them to do it. This is the kind of reliability 
you can get in a wide range of basic types 
of Harrison heat transfer construction— 

a complete line of designs which permits the 
selectivity that assures the right heat 
exchanger for every application. Save time 
and money on your temperature control 


Harrison heat exchangers are quality products 
of General Motors R h and Engineering. < 


problems—call in a Harrison Sales 


Engineer at the design stage. 


starr: 


_ FEDERAL BARGE LINES. we 


Free For an informative 48-page 


brochure on the complete Harrison 
line . . . write to Department 902. 
AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 


HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT, NEW YORK 
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IN THE CAT-POWERED CLARK NATURAL GAS COMPRESSOR 
, The right combination of engine and driven machine is vital to dependable, 
K G HT profitable operation. Gulf Oil Corporation knows this well. They bought 
at Clark Bros. CFA-2 compressors powered by Cat Natural Gas Engines for 


gas lift stations in Texas. For installations running ‘round the clock, year 
in and year out, the long life and unmatched fuel economy of Cat Natural 
Gas Engines really pay off. 


Performance like this gives customers confidence in the dealer who 


recommends Cat Engine power—either diesel or natural gas—on the 
original equipment he sells. They know that the combination of a quality 
engine and a quality machine means less downtime, reliable parts and 


€= ng ¢ r e service availability and high trade-in value. 


) Cat Engines are available on an impressive list of new equipment — 
OV Es r trucks, draglines up to 9 cu. yd., crushers, locomotives to 100 ton capacity, 
t drill rigs, workboats, asphalt plants, compressors, road rollers, yachts 


BY CATE RPILLAR ‘ and other pleasure craft, to name just a few. 


For further information about the full line of Cat Diesel and Natural 


Gas Engines for original equipment write to Engine Division, Dept. 516, 


CAT PP L A Caterpillar Tractor Co., Peoria, Ill. Diesels range from 50—950 HP and 


and Cat are R of Caterpitier Tractor Co. natural gas engines are available from 210—560 HP. 
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ROBERT BOSCH 
PUTS THE 


—in the world’s finest Fuel Injection Equipment 


ROBERT BOSCH means fuel injection equipment made to the closest 
tolerances. It means over 30 years of experience by the designers of 
the fuel injection equipment which made the high speed diesel engine 
practicable. It means fuel injection equipment of consistently higher 
quality at lower price...most complete line of nozzles...world-wide 
service. Leading engine makers here and abroad use ROBERT 
BOSCH as original equipment. 


ROBERT BOSCH CORPORATION 
40-25 Crescent St., Long Island City 1, N.Y. * 225 Seventh Street, Son Francisco 3, Calif. 
® Reg. U.S. Pat. Off. ROBERT BOSCH GMBH Stuttgart 


MARCH 1961 


| 
“gh 
| 
He. 
a 
ed 
| 
| 
5 oe 
5 
| 


COMPON 
AVE 
MONEY 


ee .Our 
Records 


Prove 


W. specify Spicer components,” says 
C. W. McClurg of Shippers Express Co., 
Montebello, California, “because our ex- 
perience, our maintenance records prove 
they're the most rugged, the most trouble- 
free we've ever used! 


“We specify Spicer components in our 
new trucks, and we insist on Spicer replace- 
ment parts. We know Spicer has helped 
keep our road failures ‘way down! And, 
believe me, we keep records that show 
right to the penny what our operating costs 
are. We stick to rigid preventive mainte- 
nance schedules. 


“Another reason we specify Spicer—the 
availability of replacement parts every- 
where we operate. From San Diego to 
Los Angeles to San Francisco Bay area 
to Sacramento—our rigs operate day and 


DAN 


Many of these p 


night, many of them over mountains with 
grades of 6 percent, and everywhere we 
go we know we can get Spicer parts. This 
is one of the best ways we know to cut 
down-time. 


“We specify every Spicer component we 
can possibly use—14 inch 2-plate clutches, 
12-speed, S-speed and 4-speed transmis- 
sions, 3-speed auxiliary transmissions, 
1700-series universal joints and propeller 
shafts. And our maintenance records show 
Spicer prop shaft assemblies give us up to 
400,000 miles before rebuilding is neces- 
sary. We get up to 300,000 miles on Spicer 
clutches before rebuilding, and the gears 
in Spicer transmissions generally last about 
500,000 miles. 


“The use of Spicer components fits in 
ideally with our cost-saving maintenance 
program. I base this statement on my 25 


C. W. McClurg, right, mointe- 
nance superintendent at Monte- 
bello terminal, shows mechanic 
Fred Curtiss that range synchro- 
nizer and clutch gear from Spicer 
12-speed transmission is in perfect 
condition after 160,000 miles of 


years’ experience in the trucking business.” 
About Shippers Express Company .. . 


“We operate 210 pieces of equipment,” 
says Mr. McClurg. “This includes 17 three- 
axle rigs in our long-line equipment, 13 
three-axle heavy duty trucks for local dis- 
patching, 10 two-axle cab-overs, and 40 
two-axle tractors for local deliveries. 


“Shippers Express Company was 
founded in 1926 by A. D. Woolley, who 
is now chairman of the board. C. R. Hart 
is president and R. E. Woolley is vice- 
president and general manager. Our home 
office is in San Jose, California.” 


SPECIFY SPICER components for 
trouble-free operation, low maintenance 
cost, availability of replacement parts. 
For information on Spicer products write 
Dana Corporation, Toledo 1, Ohio. 


SERVING TRANSPORTATION -— Transmissions « Auxiliaries 
+ Universal Joints « Clutches « Propeller Shafts « Power Take-Offs 
Torque Converters Axles « Powr-Lok Differentials Gear 
Boxes « Forgings « Stampings « Frames « Railway Drives 


CORPORATION 


ore ytactured in Canada by Hayes Stee! Products Limited, Merritton, Ontario Toledo | ’ Ohio 
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SCHWITZER PRODUCTS 


EQUIPMENT 
MANUFACTURERS 


SCHWITZER 


CORPORATION 


INDIANAPOLIS 7, INDIANA U.S.A. 


TURBOCHARGERS *SHAFT SEALS «COUPLINGS 
products with a new approach SUPERCHARGERS FAN BLADES «WATER PUMPS 
* VIBRATION DAMPERS «FAN DRIVES «AIR MOTORS 
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Superintendent Robert Long inspects his new Nordberg Su- 
pairthermal Duafuel engine. This V-type turbocharged four-tytle 
unit is rated 2460 hp at 450 rpm, and drives 41750 kw generator, 


NORDBERG DUAFUEL ENGINE 
takes on 20% of load—saves over $1,700.00 
in one month’s operation at Quakertown, Pennsylvania 


A new engine is leading the steam-diesel team 
at the Quakertown, Pennsylvania, Municipal 
Electric Plant to the best production economy 
in the plant’s long history. The engine is a 
Nordberg Supairthermal Duafuel unit rated 
2,460 hp at 450 rpm. 

Purchased originally to supplement other 
generating equipment during high-load periods 
or emergencies, the new Nordberg is now pro- 
ducing over 20°7, of the entire plant output. 

Although still considered to be in its initial 
period of break-in and adjustment, the engine 
showed in one month how much can be ex- 
pected of it. Running on a combination of nat- 
ural gas and diesel pilot oil, the engine pro- 


NORDBERG MANUFACTURING COMPANY >: Milwaukee 1, Wisconsin 


ATLANTA e@ CLEVELAND @ DALLAS @ DULUTH © HOUSTON e KANSAS CITY © MINNEAPOLIS e 
SAN FRANCISCO @ TAMPA @ WASHINGTON © WICHITA, KAN. @ TORONTO © VANCOUVER © JOHANNESBURG © LONDON ¢ MEXICO, D. F. 


©1960, N.M. CO. 


duced 417,873 kilowatt-hours, at a cost of only 
5.31 mills per kwh. Based on an annual overall 
plant cost of 8.397 mills per kwh, the Nordberg 
Supairthermal engine, handling 20.7% of the 
load, showed a saving of some 10%, repre- 
senting over $1,700 on the fuel bill for a 
single month. 

Savings like this reaffirm Borough Manage- 
ment’s belief in diesel power as the best means 
to keep up with Quakertown’s growing de- 
mand for electricity. Significantly, the engine 
was installed in a new building large enough to 
house two additional units . . . another indica- 
tion that Quakertown is already planning for 
the future. 


NEW ORLEANS © NEW YORK e ST. 
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CFC MODELS AND MEDIA TO MEET YOUR FILTRATION NEEDS 


The standard line of CFC filtration equipment includes 
over 4311 different models and media. And if one of these 
isn’t ideal for your application, CFC will engineer a filter 
to your exact needs. 

CFC filters all types of industrial fluids — from Air to 
Zinc Cyanide — from 1 gallon per hour to 2700 gallons 
per minute. The complete line includes FULFLO Filters with 
media made from a wide variety of natural or synthetic 
fibres, resin-impregnated paper, sintered or woven metals 
and porous ceramics for precise filtration of liquids and 
gases; HONAN-CRANE Filters with fibre, resin-impregnated 
paper or adsorptive earth media for industrial 

oils; DELPARK Continuous Filters for cutting oils, 

coolants and other industrial liquids. 

‘Look to CFC Filters — to improve product quality, 

cut maintenance and production costs, protect valuable 
equipment and reduce costly down time. Write for catalog 
or engineering assistance to Dep’t 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 
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DIESEL 


CANADA 


ALABAMA FLORIDA Grinnell MINNESOTA NORTH CAROLINA TENNESSEE 
Birmingham Jacksonville Hutchinson Hibbing Charlotte Chattanooga 
Mobile Orlando Plainville Minneapolis Raleigh Knoxville 
Miami wll Memphis 
ichi i 
ARIZONA MISSISSIPPI — 
Phoenix KENTUCKY Jackson : TEXAS 
Minot 
Louisville Meridian Amarillo 
ARKANSAS OHIO Beaumont 
De Witt LOUISIANA MISSOURI Akron Corpus Christi 
North Little Rock IDAHO Baton Rouge Kansas City Cincinnati Dallas 
Pocatello Lake Charles St. Louis Cleveland — 
Twin Falls Morgan City Dover essa 
CALIFORNIA San Antonio 
Bakersfield New Orleans NEBRASKA 
El Centro ILLINOIS Shreveport Gordon OKLAHOMA UTAH 
Monte Chicago Enid Salt Lake City 
resno cCook 
Long Beach MARYLAND North Platte Oklahoma City VIRGINIA 
Los Angeles INDIANA Baltimore Omaha Ponca City Norfolk 
San Diego Indianapolis Richmond 
San Francisco MASSACHUSETTS NEW MEXICO OREGON neo 
Wilmington IOWA Boston Alb Portland 
Des Moines Springfield NI WASHINGTON 
COLORADO PENNSYLVANIA Seattle 
ne MICHIGAN NEW YORK Philadelphia Spokane 
KANSAS Detroit Buffalo Pittsburgh 
Colby Grand Rapids Broooklyn WISCONSIN 
DELAWARE Garden City Ishpeming Long Island SOUTH DAKOTA Milwaukee 
Milton Great Bend Lansing New York Winner Sun Prairie 
Lethbridge MANITOBA NOVA SCOTIA Cornwall QUEBEC 
CANADA Medicine Hat Winnipeg Halifax London Montreal 
Liverpool Quebec 
ALBERTA BRITISH NEW Sudbury SASKATCHEWAN 
Calgary COLUMBIA BRUNSWICK ONTARIO Toronto Regina 
Edmonton Vancouver Fredericton Brockville Thornhill Saskatoon 


The World's Largest Manufacturers of 


FUEL 


INJECTION EQUIPMENT 


For full list of Service Agents write to: 

Fuel Injection Equipment Division of 
LUCAS ELECTRICAL SERVICES, INC. 
Head Office: New York, N.Y. 


Sales Office: Cleveland, Ohio 
Factory Branches: Los Angeles, San Francisco, Seattle, Denver, Chicago, Houston, 
Jacksonville, Boston, Baltimore 
JOSEPH LUCAS (CANADA) LTD. 
Head Office: Toronto 
Factory Branch: Montreal A? 13 
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You no longer have to pay a premium price for a 4-speed auxiliary 
which is heavier than your operation demands. Save weight and money 
with one of the new Fuller 4-speed Auxiliaries equipped with over- 
drive, direct, low and low-low gear ratios in one compact, 375-pound 
unit. Get gear-splitting ratios plus deep reduction. 

The Fuller 4-B-73 is designed for use with engines producing approxi- 
mately 500-600 Ib./ft. of torque. Use of special high-capacity bearings 
permits the 4-B-75 to be used with engines in the 600-700 Ib./ft. torque 
class. 

Get all the extras of price, performance and payload. Specify the 
new Fuller 4-B-73 or 4-B-75 4-speed Auxiliary Transmissions. For full 
details, see your truck dealer or write Fuller Manufacturing Company. 


GEAR Rar} 
Models 4-8.73 lone 


Overdrive 


Direct 
low 
Low-Low 


SsFULLER TRANSMISSION DIVISION 


EATON MANUFACTURING COMPANY (fi 


KALAMAZOO, MICHIGAN 


Sales & Service: West. Dist. Branch, Oakland 6, Col. * Southwest Dist. Office, Tulse 3, Okla. * Automotive Products Co., Ltd., Brock Howse, Longhom St., London W.1, Englond, European Rep. 


sa 
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an element here 


and an element here 


assures 99.98% 
filtration efficiency 
even when 1 element 
is out of operation 


IT'S THE NEW PUROLATOR TWO-STAGE FILTER 


Simplicity of design makes the first cost of Purolator’s new 
dry-type two-stage filter as low as any two-stage filter on 
the market. Each element filters independently, and together 
they dustproof your engine as no other filter can . . . 99.98% 
efficient. 

Users save money and get better engine protection from 
this new Purolator filter, too. The first stage element will 
last up to 2000 hours, depending on operating conditions. 
The second stage will usually last almost indefinitely if the 
first element and sealing gaskets are maintained properly. 

Another big user-advantage is the way the two-stage 
design protects the engine despite accidental mishandling 
of the element. Even if the first stage element is damaged, 
the chance of harming the engine can be discounted when 
it is protected with the second stage back stop element. 
In addition, the second stage element lets the operator 
service the unit in the field, regardless of how dusty the 
conditions are. 


Purolator Products, Inc. 
Dept. 3095, Rahway, New Jersey 


Please send me complete data on the new Purolator two-stage filter series. 


Both elements filter uniformly, in depth, over their whole 


surface, because they're both precision made of plastic 
impregnated cellulose. This series of two-stage filters is 
rated from 450 to 1150 cfm, with exceptionally low initial 
restriction. Mounting straps, rainhoods and outlet adapters 
are available. 


For more information write to Purolator Products, Inc., 


Department 3896, Rahway, New Jersey. 


Filtration For Every Known Fluid 


PUROLATOR 


PRODUCTS, INC. 


RAHWAY, NEW JERSEY AND TORONTO, CANADA 


Nome Title 
Company 
Address 
City Zone State 
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MORE PoweER AFLOAT... 


LESS space IN YOUR BOAT! 


F-M OPPOSED PISTON MARINE DIESELS 


F-M's exclusive O-P (Opposed Pis- 
ton) Marine Diesels set the standard 
for dependability through years of 
grueling service in all maritime op- 
erations! They provide more power 
afloat .. . take up less space in the 
boat! You can haul more cargo! 
Compact and powerful, O-P 
Marine Diesels give more horse- 
power per pound than any other 
comparable type of engine. Opposed 
Piston design, a Fairbanks-Morse 
exclusive, is responsible. Two pis- 
tons in one cylinder function froma 
single combustion. Result... power 
when you need it... power you can 
depend on! Economical power! 


Fairbanks-Morse O-P Marine 
Diesels save you money too. 40% 
fewer wearing parts than compar- 
able engines saves on maintenance 
and shutdowns, due to repair. 

F-M Opposed-Piston Marine 
Diesels are available in direct- 
reversing or non-reversing models 
. .. turbo-charged if desired. HPs 
from 640 to 3600 normally aspirated 
or turbo-super-charged. Available 
in 4, 5, 6, 8, 10, 12 cylinder models. 


For further information and speci- 
fications, write: Mr. S. K. Howard; 
Fairbanks, Morse & Co.; Diesel 
Division; Beloit, Wisconsin. 


F-M 0-P MARINE DIESELS PASS 
RIGID NAVY SPECIFICATIONS! 


One of 7 tugs built for port duty by Southern Shipbuild- 
ing, the husky YTB 757 will maneuver naval aircraft 
carriers and ships into dock. Besides its F-M 10 
cylinder 38D8 1/8 O-P Marine Diesel, it is equipped with 
a Lufkin Reverse Reduction Gear to provide precision 
maneuvering with pilot-house control. 


FAIRBANKS MORSE 


A MAJOR INDUSTRIAL COMPONENT OF 


FAIRBANKS WHITNEY 
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Only the Valve Division offers 4 M ETHODS OF 
PRODUCTION... 


ONE RESPONSIBILITY 


EXTRUDE & COIN 


The world’s largest engine valve plant now supplies valves designing and making more than 1.3 billion engine valves. 
made by all four fabrication methods. When you design a new engine or need production 

Each method offers its own combination of cost bene- valves for current models, come to Thompson’s Valve 
fits and performance advantages based on your particular Division ... where all four valve production methods 
engine requirements. All four methods give you the are used... where single responsibility assures quality, 
benefits of Thompson's 59 years of leadership in delivery, and performance. 


THOMPSON PRODUCTS VALVE DIVISION 
Thompson Ramo Wooldridge inc. + 1455 East 185th Street 


Oni 
AUTOMOTIVE DIVISIONS Cleveland 10, Onie 
THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS THOMPSON PRODUCTS 
LIGHT METALS MICHIGAN DIVISION VALVE DIVISION RAMCO DIVISION MOTOR EQUIPMENT 
DIVISION MANUFACTURING DIVISION 
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THESE GOOD DIESELS DEPEND ON HMS ROOSA MASTER 


In less than 10 years more than 250,000 

Roosa Master fuel injection pumps will have 
served as the heart of these famous diesels. 
Problems of engine manufacturers have 

been our greatest asset. Solution of these have led 
to greater simplicity, greater 

versatility and increased engine efficiency. 
Tomorrow’s Roosa Master pump will be even 

more compact, more economical and more versatile. 
Let our research team help you before you design your 
next diesel. Hartford Machine Screw Company, 
Division of Standard Screw Company, 

Hartford 2, Connecticut. 


make your good diesel better with 
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MERCEDES-BENZ 
SYMBOL OF QUALITY AT SEA 


Mercedes-Benz diesel engines set the standard at sea 
for dependable performance. Each one is the product 
of over 70 years of development and refinement. 


"Our Mercedes-Benz OM-321 Engines have continued to 
give untroubled performance since they were installed in 
Holland...four years ago. 


"Since then, we have cruised across the ocean via the 
Canary and West Indies Islands and have made about 
five trips from the Bahamas via Florida and New York 
to New Brunswick, Canada. 


"OCEAN PEARL” Designer: F. Spaulding Dunbar; Builder 

G. DeVries Lentsch, Jr.; Owner: J. Seward Johnson; " ve 
wi. The OCEAN PEARL has never been out of commission 
2”; S.A, 1900 feet; Displ., 105,000 Ibs.; Power, two and our stops in the boatyards have only been long enough 


Mercedes-Benz Model OM 321 95 HP diese! engines— . . on 
Photograph by M. Rosentetd to put on a new coat of paint and fitout for the next trip. 


Commendations such as this one from Mr. J. Seward 

Johnson, owner of the OCEAN PEARL, are a typical re- 
sponse from yachtsmen the world over. Boat owners who 

demand the finest find that demand best met by Mercedes- 
Benz engines. 


MERCEDES-BENZ DIESEL ENGINES PRICE-QUALITY STANDARD SECOND TO NONE 


SOLE PORTERS FOR THE UNITED STATES AND CANADA 


DAIMLER-BENZ OF NORTH AMERICA, INC. 


INDUSTRIAL 
126-56 NORTHERN BLVO., FLUSHING, NEW YORK + TEL: JUDSON 2-7100 
OISTRIBUTORS AND DEALERS IN MAJOR MARKETS 


DAIMLER-BENZ OF NORTH AMERICA, INC IS A WHOLLY OWNED SUBSIDIARY OF DAIMLER BENZ AG OF STUTTGART, GERMANY 
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DYNAMIC DIESEL DRIVES 


with Rockford Spring-Loaded Clutches 


Get maximum power from your diesel engines with Rock- 
ford Clutches. Cut costs of downtime, replacement 
and labor. Up to 1/32” more facing thickness gives 
extra long clutch life. Minimum inertias prevent gear 
clashing and delayed shifting. Rockford’s vibration- 
free clutches offer smoother engagements through 
dynamic and static balancing. Rotary surface 
grinding assures uniform thickness of clutch 


components. Quality construction is Rockford’s 

key to rugged clutch service. Rockford Clutch 
offers an ultra-wide range of power controls for 
all industries. Write today for illustrated brochure. 


DIVISION 


ROCKFORD CLUTCH DIVISION 


1321 EIGHTEENTH AVE. ROCKFORD, ILLINOIS WARNER 
Export Sales Borg-Warner International - 36 So. Wabash, Chicago, Ill. 
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Question for crane and excavator owners: 


Is torque converter drive 
“better” or only “different”? 


When you buy an engine, you’re ac- 
tually buying “horsepower.” To de- 
liver the horsepower you paid for, 
the engine has to operate at or near 
its governed speed. Every time the 
engine lugs down under load, it’s 
like money out of your pocket, be- 
cause you're being robbed of horse- 
power. 

In excavator work, particularly in 
back-hoe and shovel digging, the 
operator works more or less “by 
ear,” depending on engine noise to 
find the best bite. This requires care- 
ful crowd control to keep from kill- 
ing the engine. The deeper the bite, 
the more the engine lugs—with a 
sacrifice of digging power. The fixed 
gear ratio in a mechanical shovel 
drive cannot prevent this power loss. 

' Keeping this fact in mind, let's 
take a look at a shovel operation using 
straight mechanical drive. As the 
shovel bites in, the load reduces ma- 
chinery rpm and the engine lugs 
down. So the operator moves his 
crowd control trying to find a better 
bite that will let the engine regain its 
governed speed. By now, input torque 
may have already dropped along 
with rpms. So again the engine lugs 
as it shoulders the new load—setting 
up shocks and vibrations through- 
out the drive train, as well as giving 
the operator a “workout” which may 
be repeated hundreds of times a day. 
From a dollars-and-cents point of 
view, it’s plain inefficient. 


Cut-Depth Guesswork 
Gone 
Now let’s take the same job and 


put a torque converter behind the 
engine. As before, when the cut gets 


deep, the dipper will slow down, but 
the engine does not lug down. The 
dipper becomes filled in a shorter 
distance at little or no increase in fill- 
ing time. The operator can dig 
deeper faster because he uses the 
horsepower advantage gained from 
an engine running at near constant 
speed, delivering more horsepower— 
through the torque converter—to the 
deck machinery. 

It's all done automatically by the 
torque converter’s unique ability to 
increase engine torque output in the 
exact ratio demanded by the load. By 
eliminating engine lugging, the con- 
verter gets more work done faster. 

“Force without motion” is another 
advantage of torque converter drive. 
In crane erection work, any size load 
can be lifted “on the throttle” and 
held in mid-air without swaying. This 
ability to inch and hold under power 
makes for safety and accuracy in 


spotting. 


Where Did the “Snap” Go? 


Ever hear an operator complain 
that a converter-equipped machine 
lacked “snap”? He's right as rain, 
but it’s no cause for complaint. The 
“snap” he’s accustomed to is the im- 
pact energy caused by quick drum 
speed change, a common occurrence 
with mechanical drive. Any sudden 
load increase imposes terrific shocks 
on the power train as moving parts 
are caught in an unyielding steel-clad 
grip. The resulting stress may be ten 
times that of normal operation. Most 
machinery downtime can be directly 
traced to these shock loads. 

In a torque converter there’s no 
metal-to-metal connection between 


driving and driven equipment. The 
hydraulic fluid has the magic power 
to soak up shocks and jolts . . . they 
cannot pass through the converter, 
either from engine to deck machinery 
or vice versa. Cable life is doubled 
and often tripled as a result of this 
smooth output power. 


Profit is the Pay-off 


Torque converters pay off across 
the board. They increase machine 
average power loading as well as 
work output per hour. They elimi- 
nate the shock loads that lead to high 
maintenance costs. And they're a real 
time and equipment saver when it 
comes to training new operators. 

If you're planning to purchase a 
new machine or repower an old one, 
torque converter drive will guarantee 
a bigger return on your investment 
dollar. Ask your dealer for a demon- 
stration, and be sure to specify Twin 
Disc — first and foremost name in 
torque converters. Twin Disc Con- 
verters — single-stage or three-stage 
from 30 to 1000 horsepower — are 
standard or optional equipment on 
every make of crane and shovel. 


TWIN DISC CLUTCH COMPANY 
RACINE, WISCONSIN 
HYDRAULIC DIVISION, Rockford. Illinois 


DIESEL AND GAS ENGINE PROGRESS 


> 
AY 
\ 
, 
- 
| 
— | 
- f | 
| 
q 
4 
4 
T 
if Torq rters 
4 
if 
18 


WASHINGTON MEETING 


HIGHLIGHTS 


GAS TURBINE PROGRESS 


HE stage is now set 

for the Sixth Annual 

ASME Gas Turbine Con- 

ference and Exhibit. 

Scheduled in Washington, 

D.C. from March 5 to 9 

at the Shoreham Hotel, 

this year’s meeting takes 

eo added importance since it 

J. W. Sawyer is co-sponsored by the 

United States Department 

of Defense. This, coupled with the many new 

developments and applications to be presented, 

gives the meeting a high level of interest that 
should attract all segments of the industry. 


Chairman of the Gas Turbine Power Division for 
1961 is J. W. Sawyer of the Bureau of Ships, Navy 
Department. Here are his comments which sum- 
marize the scope and importance of the forth- 


coming meeting: “Returning to Washington for 
this Sixth Annual Meeting, we feel this conference 
is unique in that the Department of Defense is act 
ing as co-sponsors. It will include four days of ex- 
cellent technical papers, many indoor exhibits, 
plus outdoor displays of operating equipment and 
heavy machinery. These outdoor exhibits will be 
located at the Pentagon and shuttle buses will 
provide transportation between the hotel and this 
area. Some 22 papers will be presented during the 
eight technical sessions we have scheduled en- 
compassing such subjects as: turbine and com- 
pressor developments; gas-cooled reactor plants; 
material research; peaking plants; combined cy- 
cles; Army, Navy and Air Force programs; operat- 
ing experience; and new industrial applications. 
The broad scope of these technical papers and 
the range of product displays will provide both 
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the manufacturer and user with much valuable 
material. In addition it offers these people the 
opportunity to discuss subjects of mutual interest.” 
List of exhibitors to date shows 27 manufactur- 
ers including most of the major domestic and over- 
seas turbine builders. Here in this Special Gas 
Turbine Progress Report is a look at what these 
turbine manufacturer's displays will be featuring: 


Allison Division, General Motors—Allison will fea- 
ture its GMT-305 Whirlfire vehicular-type gas tur- 
bine engine, and the T63-A-3 turbo-shaft power 
plant for light rotating wing aircraft. Highlight- 
ing the “305,” it is a 225 hp unit which is cur- 
rently being tested in trucks, boats and military 
vehicles. The Whirlfire is air-cooled, operates on 
a wide variety of fuels, and employs rotating, 
self-cleaning regenerators which are stated to be 
90 per cent effective in recovering waste heat. 


Brown-Boveri—Represented by Z. Stanley Stys, Al- 
bert Bertschmann, Robert Steer and T. E. Lucier, 
Brown-Boveri is bringing a gas turbine rotor from 
Venezuela for display. This rotor was used in one 
of two 1650 kw turbines installed in 1949 at the 
Pertigalete Cement Works. This rotor operated 
well over 18,000 hrs. in these machines that were 
fueled with a residual oil high in ash, vanadium, 
and sodium content. Also featured at the exhibit 
will be photographs and descriptions of Brown- 
Boveri gas turbine installations of various types. 


Cooper-Bessemer—The C-B exhibit will highlight 
application of the firm's jet gas turbine concept. 
Prominent in their display will be photos of the 
10,500 hp RT-248 gas turbine of freepower de- 
sign put into operation driving a model RF2B-30 
gas compressor at Clementsville, (Ky.) recently, 
and artists’ illustrations of jet gas turbine models 
for power generation and gas compression service. 
Cooper-Bessemer model features which are sub- 
stantially different from conventional industrial 
gas turbines will be emphasized and a model will 
illustrate “package” arrangement of the jet turbine 
configuration. 


installed for stand-by and peaking 

service at the municipal power plant 

at Moorhead, Minn. Unit operates at 

3600 rpm, has a nameplate rating of 

7400 kw and output of 9400 kw at 0° 

F. Maximum output of the generator 
is 10,000 kw. 


a Brown Boveri single shaft gas turbine 


General Electric’s model 720 pack- 
aged turbine-generator set prior to 
shipment to the Pacific Telephone & 
Telegraph Co. in Oakland, Calif. This 
unit will be installed on the roof of 
the utility’s exchange building to sup- 
ply 750 kw of stand-by electrical 
power. 
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» Waukesha Motor’s new 400 hp gas 
turbine for vehicular, stationary and 
marine applications. Development and 
testing was done in collaboration with 

the Williams Research Corp. 


Cut-away model of the new AjiRe- 
search small commercial gas turbine e 
that will be exhibited at the Washing- 
ton meeting. Turbine is rated 170 
eshp at 40,800 rpm. It is of the open 

cycle type without regenerator. 


Clark Bros.—In their exhibit, Clark Bros. will 
feature its heavy-duty series 300 gas turbines 
which are built in both single and two-shaft units 
for driving centrifugal compressors, generators and 
pumps. Models in this series range to 10,000 hp. 
Clark Bros. will also focus attention on its con- 
tract to design a closed cycle nitrogen turbine- 
compressor set for use in the first nuclear power 
plant of this type. This prototype power plant is 
designed to generate approximately 400 kw, and 
operate at least one year at full power without 
refueling. Extremely compact, it must be light 


enough for air transportation. 


Ford—Represented by C. L. Bouchard and 1. W. 
Swatman, Ford Motor Co. will exhibit its 704 
gas turbine, a unit that delivers 300 hp at 100° F. 
This essentially is the second version of the Ford 
turbine with a more complex cycle. It consists of 
two stages of compression resulting in an overall 
pressure ratio of 16:1 with air-to-air intercooling 
between stages. The 704 is currently being in- 
stalled in a C-1100 heavy duty truck for test track 


and over-the-road evaluation. 


tiResearch Mfg. Co. of Arizona—This division of 
The Garrett Corp. will exhibit a number of the 
models in its line with particular emphasis on the 
new GTCP 85-91 small commercial gas turbine. 
This new AiResearch machine is a two-stage unit 
rated 170 eshp at 100° F., 40,800 rpm. Power-to- 
weight ratio is .78 hp/lb, Installation of a pair of 
these turbines is now being completed in an 80 
ton hydrofoil for MARAD. Units will be used for 
starting main propulsion turbine, and supplying 
vessel's electrical power. It is also anticipated that 
\iResearch will display one of its new ground 
support pods, and its new test stand for commer- 


cial air turbine starters. 


General Electric—This company will be represent. 
ed with its complete line of gas turbines ranging 
from 600 to over 35,000 hp for a wide range of 
stationary, marine, mobile and vehicular applica- 


tions. Attention will be directed to GE's new model 
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720/722 turbine produced at the Lynn, Mass. 
works. And it is anticipated that a mock-up of a 
720 turbine with reduction gear for oil field frac- 
turing, or the 720 packaged compressor for gas 
gathering will be exhibited. 


Lycoming—Avco Corporation's Lycoming Division 
is now in full production on the T53 and T55 
series of 1000-2200 hp gas turbines. More than 
600 of these engines are already in field use in all 
climatic conditions. Time between overhauls for 
the 1T53-L-1 has recently been increased to 500 
hrs. These turbine engines will be marketed for 
ground and marine use and new models will be 
on display in the Lycoming booth along with full 
information on the entire range of engines cur- 
rently available. Mr. Kenneth Austin will be in 


charge of the Lycoming exhibit. 


Pratt & Whitney—Located next to the Cooper- 
Bessemer booth, Pratt & Whitney plans to display 
its 350 hp PT-6 and 2500 hp JT-12 turbine en 
gines, plus a quarter-scale model of its J]-57 en- 
gine. The J-57 is the 10,500 hp unit which in its 
first industrial application is driving a Cooper- 
Bessemer power turbine in gas compressor service 


on Columbia Gulf pipe line. 


Ovrenda Engines, Ltd.—A. E. Casweil of Orenda’s 
Toronto ofhce will be among the representatives 
of this Canadian firm at the meeting. Their ex- 
hibit will feature a 1/5th scale model of the OT-C-2 
series industrial gas turbine which, without re- 
cuperator, is rated 6700 hp. Attention will also be 
centered on the CT-103 axial flow compressor, a 
12-stage unit for high efficiency, heavy-duty opera- 
tion that delivers a compression ratio of 6.5:1 at a 
mass flow of 67,400 scfm. It is also possible that 
Orenda may show a model of its 1380 shp OT-C-5 
industrial turbine engine. 


Solar—Solar’s static indoor exhibit will feature 


actual models of the Saturn 1100 hp and Titan 


80 hp gas turbine engines. Particular attention 


Here is the one-fifth scale model of »™~ 
the OT-C-2 gas turbine which Orenda 
will display. This turbine engine is 

rated nominally at 6700 hp. 


will be devoted to the new applications of the 
Saturn engine during the past year, both indus- 
trial and military, as well as new auxiliary power 
units utilizing the Titan turbine. The Saturn went 
into production this year and is being delivered 
for a variety of applications. It will also soon be 
installed as a propulsion unit in both Navy and 


Coast Guard boats and the Army’s land train. 
Waukesha—A new turbine will be exhibited by 


Waukesha Motor Co. Design, assembly and testing 
of the turbine was done in collaboration with the 
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Williams Research Corp. The new turbine engine 
develops 400 hp for use in industrial, military, 
marine, automotive, oil field, and similar applica- 
tions. The unit is a free shaft engine that pro- 
vides high torque characteristics for truck and off- 
highway vehicle applications and can be convert- 
ed to a fixed shaft version for alternator drive and 
other constant speed applications. The unit incor- 
porates a centrifugal compressor, annular combus- 
tor, two-stage turbine section, and integral speed 


reducing gear case. 


Westinghouse—A pictorial display of its gas tur- 


bine installations as they are applied to natural 
gas transmission, oil field repressurization, electric 
power generation, and chemical and petro-chemi- 
cal services form the exhibit of Westinghouse. 


Also on display will be an animated gas turbine 


typical of Westinghouse manufacture along with 


models of the 12 and 22 mw gas turbine power 


generating plants. Westinghouse industrial gas tur- 
bines range from 4200 to 30,000 hp. 


Preliminary Program 
Monday. March 6, 1961 
9.00 to 11:30 A.M. Session 1 


Considerations In The Development Of A Maritime Gas 
Cooled Reactor Plant by B. T. Resnick, Nuclear Power 


Engineer, U.S. Maritime Administration, Washington, 
D.C. 


Seapower: Gas Turbines And More Fighting Punch by 
Rear Admiral R. K. James, Chief, Bureau of Ships, 
Navy Department, Washington, D.C. 


11:30 to 12 :30-—Cocktail bar open in Exhibit Hall. 
12:30 to 2:30-—Welcoming Luncheon 
Shuttle buses operate all afternoon to outside operational 


exhibits at the Pentagon. 


2:30 to 5:00 P.M. Session 2 


The U.S. Army's Gas Turbine Program by Major General 
G. W. Power, Director of Developments, Office of the 
Chief of Research and Development, Department of the 
Army, Washington, D.C. 

Air Force Role In Development Of Turbines by Bri. 
General J. R. Holzapple, Commanding General, Wright- 
Patterson A. F. B., Development Center, Dayton, Ohio 


5:00 to 6:00 P.M.—-Cocktail bar open in Exhibit Hall. 
8:00 P.M. Session 3 


Combustion In Gas Turbines At Light Leads by F. C. 
Mock, Engineering & Research Advisor, Bendix Prod- 
ucts Division, South Bend, Indiana 


Use Of Experimental Stage Performance Data To Ob- 


Quehanna, Pa. 

Transient Temperatures And Thermal Stress Problems 
In Small Gas Turbines by R. R. Van Nimwegen, Senior 
Group Supervisor, AiResearch Mfg. Co., Phoenix, Ari- 
zona 


Tuesday, March 7, 1961 


9:00 to 11:30 A.M. Session 4 


A Gas Turbine “Co” Boiler Installation; Economic And 
Thermodynamic Analysis by C. Bultzo, Sr. Mech. Engi- 
neer Humble Oil & Refining Company, Baytown, Texas 
The Coal Burning Closed Cycle Gas Turbine by Dr. Curt 
Keller, Director of R & D, Escher Wyss, Ltd., Zurich, 
Switzerland 

Practical Realizations Of Gas Turbines Combined With 
Steam And Industrial Heat Cycles by W. Auer, Chief 
Engr., Brown Boveri & Co., Ltd., Baden, Switzerland 


11:30 to 12:30-—-Cocktail bar open in Exhibit Halli. 
Shuttle buses operate al] day to outside operational exhibits 


at the Pentagon. 


2.30 to 5:00 P.M. Session 5 


Standby Power For Hydro-Quebec Uses Gas Turbine Gen- 
erators by D. F. Abel, Specialist--Turbine Sales, Cana- 
dian General Electric Co., Ltd., Peterborough, Ontario 
and H. W. Haber!, Asst. Chief Engineer, Quebec Hydro- 
Electric Commission, Montreal 

Gas Turbine Operating Experience At Orlande by C. H. 
Stanton, General Manager, Orlando Utilities Commission, 
Orlando, Florida 

Application And Operating Experience Of Gas Turbines 
Used As Hot Air Generators by J. W. Kirkpatrick, Mer., 
oo Products Eng. Dept., Clark Brothers Co., Olean, 


5:00 to 6:00 P.M.--Cocktail bar open in Exhibit Hall. 


6:00 P.M.—Dinner for those from Overseas sponsored by the 
General Technical Committee—All welcome. 


Wednesday, March 8, 1961 


9:00 to 11:30 A.M. Session 6 


Segregated Structures In Highly Alloyed Ferritic Gas 
Turbine Wheel Forgings by A. W. Herbenar, Manager 
and G. R. Heckman, Engineer, General Electric Com- 
pany, Schenectady, New York 

Wheel Spinning by B. O. Buckland, Consulting Engineer, 
Gas Turbine Department, General Electric Company, 
Schenectady, N.Y. 

Materials Keep Pace With Industrial Gas Turbine Needs 
by Harry B. Gayley, Gas Turbine Dept., Westinghouse 
Electric Corporation, Lester, Pa. 


Powered by a Lycoming T53 turbine 
engine, the “Flying Duck” flies four 
feet above the water and is capable of 
speeds in excess of 40 mph. Hydro- 


i. foil was developed for the U. S. Army 


Ordnance Corps. 


PROTOTYPE ARMY MOBILE MUCLEAR POWE! 


11:30 to 12:30--Cocktail bar open in Exhibit Hall. 
Shuttle buses operate all day to outside operational exhibits 


at the Pentagon. 


2:30 to 5:00 P.M. Seasion 7 


Shipboard 750 KW Gas Turbine Generator Set by H. P. 
Karen, Solar Aircraft Company, San Diego, California 
A 7,500 SHP Gas Turbine For Naval Boost Propulsion 
by F. R. Harris, Chief Engineer, Gas Turbine Dept., 
Turbine Generator Division, Associated Electrical In- 
dustries, (Manchester) Ltd., Manchester 17, England 
Design And Development Review Of The T-44 Turbe- 
prop/Turbeshaft Engine by F. F. Ehrich, T-64 Engine 
Engineer, General Electric Co., 8.A.E.D., Lynn 
3, ass. 


6:30 to 7:30 P.M.—-Cocktail party. 
7:30 P.M.—Joint Banquet of 


ASME Washington Section 
Department of Defense 
Gas Turbine Power Division 


Thursday, March 9, 1961 


9:00 to 11:30 A.M. Session & 


Operation Of 8500 HP Gas Turbines In Locomotive 
Service by H. Rees, Senior Mechanical Engineer, Union 
Pacific Railroad Co., Omaha, Nebraska 

Repert On Progress With The Cooper-Bessemer RT-248 
Gas Turbine by R. L. Boyer, Vice-President and Director 
of Engineering, The Cooper-Bessemer Corporation, Mount 
Vernon, Ohio 

Pratt & Whitney Industrial Engineering by W. J. Closes, 
Manager, Industrial Power Dept., Pratt & Whitney Air- 
craft, East Hartford 8, Conn. 


11:30 to 12:30 P.M.—-Cocktail bar open in Exhibit Hall. 
Shuttle buses operate all morning to outside operational 


exhibits at the Pentagon. 


2:30 to 5:00 P.M. Session 9 
(Papers for this session have not yet been finalized.) 


10,500 hp Cooper-Bessemer RT-248 
gas turbine which drives a centrifugal 
compressor in the Clementsville, Ky. 
station of Columbia Gulf Transmis- 
sion Co. The power turbine is driven 


~ by thrust from Pratt & Whitney's 21 


modified J-57 jet engine. 


4-8 
tain Optimam Performance Of Multi-Stage Axial Com- 
pressors by F. G. Groh, L. E. Brown, Member ASME, 
Sr. Research Engine Curtiss-Wright Corporation. 4 
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35) HP ROTARY SNOW PLOW 
KEEPS TRAFFIC MOVING 


A) RN air and road transportation must be 


on the go day and night to meet the needs 
of today’s people. For years past, weather has 
been one of the factors causing delays and expense, 
with snow accounting for a large part of weather- 
caused expenses. It might be true that there's 
little man can do about the weather but modern 
engineering has been at least able to counter some 
of weather's effects. One of the units giving a big 
step forward in opening up snow-clogged roads 
and runways is the huge Snowblast rotary snow 
plow manufactured by the American Snowblast 


Corp. at Denver. 


The Snowblast plows models R-2200 H and R-2200 
\, have been designed for modern highway and 
snow removal work under the most rugged condi- 
tions. Both of the units are powered with Cum- 
mins engines; the carrier or truck is powered with 
a Cummins model NH-220 and the power train 
includes an Allison model TC-554 torque converter 
and TG-602 full power shift, 3 speed transmission. 
From that point the power train goes through a 
Coleman transfer case arrangement and locking 
differential which transmits the power to the drive 


lines of both axles. 


The carrier is a four-wheel drive, four-wheel steer 
unit and the engine for the carrier is mounted in 


the rear overhanging the rear wheels to counter 


balance the rotary snow plow which is on the front 
end of the chassis. The hitch for the rotary snow 
plow is a pivot-type hitch, allowing the use of 
double acting hydraulic cylinders which provides 
positive positioning and down pressure, a charac- 
teristic not available on other rotary snow plows. 


The Snowblast rotary plow system is based on the 
Swiss Rolba design and operates in two stages: 
First the snow is separated and gathered by means 
of rotating cutter blades of special helical design 
which propel the flow of snow in a direct line to 
ward the impeller housing at accelerated speed, 
thus preventing turbulence and clogging. Then, 
the snow is fed through the impeller which op- 
erates at approximately twice the speed of the 
cutters, and accelerated to the velocity necessary 
for effective casting over distances up to 110 ft. 
from the chute. 


The rotary snow plow power unit is a Cummins 
NRTO-6-IP turbocharged, 335 hp diesel engine. 
The power train is through a remotely controlled 
Wichita pneumatic clutch and a two-speed remote- 
ly controlled Western Gear positive lubricated 
gear box. The drive line goes direct from the bot 
tom of the gear box to the rotary snow plow. 
The use of the two-speed gear box allows the op 
erator to vary his approach in accordance with 


the density of the snows#lLow gear provides maxi 


Cab of Snowblast plow sits above rotary system which is of the Swiss Rolba design. The 


snow discharge chute is behind the cab, allows unlimited forward vision for the operator. 
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mum horsepower for the rotating cutter assembly 
and somewhat reduced speed and casting range; it 
is ideal for coping with dense, hardpacked snow. 
In less difhcult snow conditions, the rotary plow 
is most effective in high gear where it easily attains 
speeds of up to 30 mph or to have adjustable cast- 
ing distances such as when used on multi-lane 


highways or in throwing snow out of deep cuts. 


The model R-2200 A is specifically designed for 
airfield snow removal work, however, it is not 
limited in this type of operation. The cab for the 
operator is mounted on top of the rotary snow 
plow and the discharge chute discharges snow be- 
hind the cab, providing unlimited visibility for 
work around runway lights and other obstacles 


and in dense highway traffic as found on freeways. 


The capacity of the rotary snow plow is 2200 tons 


an hour with a casting distance of between 85 


Snowblast rotary plow, a model R- 
2200A with wings, makes a high speed 
run at 10,000 ft. altitude during a 
demonstration at Camp Hale, Colo. 


View showing engine arrangement for 
the Snowblast plow. Rear engine, a 
Cummins model NH-220, drives both 
axles through Allison torque convert- 
er and 3 speed transmission and trans- 
fer case to locking differential. For- 
ward engine is a Cummins NRTO-6- 
IP which drives rotary plow system 
through a Wichita pneumatic clutch 
and two speed Western gear box. 


and 110 ft., depending on the gear ratio selected 
by the operator. The acceleration of the rotary 
snow plow engine, the engaging of the pneumatic 
clutch, and the shifting of the rotary snow plow 
two-speed gear transmission are all accomplished 
by one lever to the right of the operator in the 
cab. This simple control, combined with the lever 
control of the carrier transmission, makes the 
operation of Snowblast model R-2200 H or A sim- 


ple, safe, and requires only one man. 


The Port of New York Authority has leased one 
of American Snowblast’s model R-2200 A's for 
high-speed snow removal at Idlewild International 
Airport. In tests last winter at Stapleton Airfield 
in Denver, a model R-2200 A worked behind an 
echelon of four Caterpillar 12 graders picking up 
their windrow of heavy, slushy snow and casting 
it over the lights. The entire snow removal op- 
eration on Denver's North-South runway never 
slowed below 15 mph and in final clean-up around 
the lights of the last windrow, the visibility and 
maneuverability of the model R-2200 A allowed 
10 to 12 mph operation, in and out of the lights, 
removing the final bit of snow and the result was 
that the runway was cleared in one-fourth the 
time ordinarily taken under similar circumstances, 


The R-2200 H has been ordered by the state of 
Nevada and the state of Colorado. In the case of 
the state of Colorado, it is their second Snowblast 
rotary snow plow. The state of Alaska is operating 
a model R-2200 H powered with two Cummins 
265 hp turbocharged engines. The unit keeps the 
Richardson-highway clear in the area of Valdez, 
Alaska, and was acquired by the Bureau of Public 
Roads, who made the purchase before the state of 
Alaska took the responsibility of clearing their 


own highways. 


Working in Rocky Mountain Nation- 

al Park, rotary plow opens a road 

covered by six foot drifts at 12,000 ft. 
level. 
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AUGUSTA’S 
TRI-FUEL 
LSV-12’°8 


WO wi-fuel engines have enabled the Augus- 

ta, (Kans.,) municipal electric plant to meet 
a fast-increasing load demand while keeping costs 
below all expectations. The turbocharged Cooper- 
Bessemer LSV-12 units turned in nearly 96 per 
cent of the plant's total production in 1960 while 
being officially credited with reducing costs. The 
tri-fuel feature of the engines combines flexibility 
of conventional fueling with oil or dual-fuel and 
also allows easy conversion to spark ignited straight 


gas operation 


Ihe two engines, installed in 1956, are model 
LSV-12-GDT-SG units, turbocharged and_ inter- 
cooled 12 cylinder engines. The LSV-12s have a 
bore of 1514 in. and stroke of 22 in. and are rated 
$165 hp at 327 rpm. Each engine is directly con- 
nected to an Elliott 2250 kw, 4160 volt generator 
with Crocker-Wheeler exciter. They joined four 


engines, totaling 4695 hp, previously installed. 


The 1959 figures on just one of the LSV-12s show 
the economy possibilities of straight gas operation. 
The engine produced more than 82 per cent of 
the total Augusta plant output that year at an 
average fuel cost of just 2.349 mills per kwh al- 
though the average load was only 63 per cent. 


Lube oil consumption was a very impressive 21,790 


hp/hrs./gal. Total plant production during 1959 
was 13,501,710 kwh and fuel costs were $35,119.95 


for an average fuel cost of 2.601 mills/kwh overall. 
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In spring of 1960 one of the LSV-12 engines was 
on straight diesel operation for 20 days when gas 
was not available. The two engines, No. 5 and 
No. 6, accounted for 95.7 per cent of the plant's 
total output in 1960 with No. 5 producing 26.7 
per cent and No. 6 accounting for 69 per cent of 
the total. During its 20 days on straight diesel 
fuel oil operation, No. 5 averaged 14.07 kwh/gal. 


Thus of the total plant generation in 1960 of 
14,274,997 kwh, the two LSV-12’s produced a total 
of 13,660,347 kwh. No. 6, operating as a straight 
natural gas engine, was operated a total of 6,655 
hrs. and produced 9,849,012 kwh for an average 
load of 65.4 per cent. Fuel cost per hour of opera- 
tion on the engine was not available as we wrote 
this early in 1961 but total plant fuel cost, in 
cluding operation of all six engines and the 20 
day period on straight diesel fuel for No. 5 engine, 
amounted to $43,049.75 for an average plant fuel 
cost of 3.015 mills per kwh. Peak load during the 
year was 4,200 kw, minimum was 675 kw and the 


average load was 1,479 kw. Fuel oil costs averaged 


Supt. Rawlings at No. 5 engine. LSV- 

12’s are turbocharged and intercooled, 

accounted for 95.7 per cent of total 
plant output in 1960. 


Superintendent James W. Rawlings 
checks with one of plant operators. 
In the background are the two Coop- 
er-Bessemer LSV-12-GDT-SG engines, 
each rated 3165 hp at 327 rpm and 
each driving Elliott 2250 kw generators. 


9.835 cents per gallon; natural gas was 24.59 


cents/mef and the lubricating oil cost was 67¢/gal. 


In 1946 the Augusta municipal plant capacity was 
1655 kw and numerous minor expansions failed to 
meet increasing electrical loads. In 1954 a Cooper- 
Bessemer LS-8-GDT engine rated 1610 hp at 327 
rpm and driving an Elliott 1136 kw generator, 
replaced an obsolete generator set. Although the 
replaced model was rated only 375 kw, it was pos- 
sible to fit the 1136 kw unit into the same space, 
saving appreciably on construction costs. The cool- 
ing system at the plant was modified by replacing 
the old spray pond with a Marley double-flow 
cooling tower for raw water aad installing indi- 
vidual pumps and heat exchangers to replace the 
common hotwell for engine jacket water. These 
modifications further increased the Augusta plant's 


capacity to 3240 kw. 


Due to a sudden industrial development and in- 
creased use of air conditioning during the hot 
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summer months, peak load reached 2800 kw only 


a few months after this improvement—coming ° 


about 450 kw shy of the total nameplate rating. 
Major expansion seemed the most economical an 
swer in view of the growth in peak load through 


the vears: 


Peak Load 


Year KW Produced Peak LoadIncrease %, 


1952 5,624,530 520 
1953 6,654,050 1750 
1954 8,796,970 2030 
1955 10,557,590 2800 
1956 12,307,570 3500 
1957 12,248,350 3600 
1958 12,149,990 3600 
1959 13,501,710 4100 
1960 14,274,997 4200 
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The two Cooper-Bessemer LSV-12s were purchased 
and the units energized just in time to meet a 
record 3350 kw load—1!0 kw higher than the 
previous total plant capacity. The two new engines 
are housed on the north side of the generating 
plant in a 50 x 52 ft. addition built flush with 
the east end of the older structure. The older 
building houses the four older engines and the 


main distribution switchbeard. 


A. C. Kirkwood & Associates of Kansas City, Mo. 
served as consulting engineers on the 1954 plant 
expansion, as well as the latest one when the LSV 


units were installed. 


The two new engines are housed on the north 
side of the generating plant in a 50 x 52 ft. addi- 
tion built flush with the east end of the older 
structure. The older building houses the four older 
engines and the main distribution switchboard. 
Fuel oil is trucked from the loca! refinery to two 
large storage tanks, with total capacity of 40,000 


gals., about 75 yards from the plant. 


Engines are cooled by individual jacket water sys- 
tems with shell and tube heat exchangers. Raw 


water is fed into the two Marley cooling towers 


through float valves, treated to hold solids in sus- 
pension and disposed of through controlled, con- 
tinuous blowdown. Vertical turbine pumps carry 
cool water into the plant, through the heat ex- 


changers and back to the top of the tower. 


Ihe older portion of the Augusta plant is operated 
at 2400 volts and the LSV-12s at 4160 volts through 
an outdoor type switchgear. A tie circuit with a 
1500 kva auto-transformer is run from the outdoor 
gear to the indoor switchgear in the older part 
of the plant, thus, in effect, the two separate plants 


are paralleled together. 


Engine crankcases are filled with Mobil DTE oils. 
Fuel oil used is Mobilfue! diesel medium and the 
Cities Service Gas Co., supplies the natural gas. 


Preventative maintenance procedures are followed 
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with routine checks made of crankshaft alignment, 
bearing clearances, test stand checks of nozzles, 
and filter replacements. In the case of the spark 
ignited engines, spark plugs are changed, ignition 


points set or replaced, timing set every 3000 hours. 


The Augusta municipal plant provides service for 
a total of 2584 accounts through 29 miles of dis- 
tribution lines. James (Jim) Rawlings is super- 
intendent of generation for the city-owned plant; 
his assistant is Dean Burden, and Frank Douthitt 
is superintendent of distribution. Mayor R. A. 
Blowey, the city council and City Manager G. J. 


Boyd oversee municipal policies. 


Principal Equipment Serving 
Cooper-Bessemer LSV-12-GDT-SG 
Engines 


Generators Elliott 
Crocker-Wheeler 
Woodward 
Quincy 
Roots-Connersville 


Exciters 

Governors 

Starting air compressors 
Gas meters 

Lube oil strainers Elliott 
Lube oil coolers Ross 
Raw water pumps Worthington 
Heat exchangers Ross 
Thermostatic controls Fulton-Sylphon 
Before-and-after lube pump 


Air intake filters 


DeLaval Imo 

American 
Exhaust Mufflers Maxim 
Exhaust pyrometer Alnor 


Jacket water pump Allis-Chalmers 


Exterior of the Augusta electric plant. 

Portion of plant to left houses the 

LSV-12 engines. Visible on roof are 

the American Cycoil air filters, Maxim 
exhaust silencers. 


Sketch of Augusta plant layout. (Not 
to scale.) 
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GAS TURBINE 
POWERS NEW 
FIRE TRUCKS 


NEW fire truck that joined the ranks of the 
A San Francisco Fire Department recently 
sports a stainless steel stack that indicates a unique 
installation “underhood.” The sparkling exhaust 
stack is the only outward sign that at the other 
end is a gas turbine that drives this unique piece 


of fire apparatus, the first so powered. 


The new truck, a 1000 gallon per minute pumper, 
was delivered recently to the San Francisco de- 
partment by American LaFrance Corp., Elmira, 
N.Y. The gas turbine installed in the pumper is a 
Boeing model 502-10MA. A similar turbine has 
been installed in a 100 ft. aerial ladder truck built 
by American La France for the Seattle (Wash.) 


Fire Department. 


When the San Francisco and Seattle departments 
decided to specify turbine power in these new 
trucks they were looking for solutions to two prob 
lems: ability to climb the steep hills, which com 
prise large areas of the two cities, with minimum 
gear shifting and sustained speeds, and ability to 
get started on a fire call without waiting for nor- 
mal gasoline engine warmup. The Boeing turbine, 
with high torque performance at low speeds, 
passed the hill test. And, since the turbine re 
quires no warmup, the truck can get moving quick- 


ly when the alarm rings. 


The Boeing 502-10MA turbine installed in the San 


Francisco truck is rated 330 shp at maximum gas 


producer speed of 38,500 rpm and optimum gov- 
erned output shaft rpm of 3400 rpm. Normal 
continuous rating is 300 hp at 38,000 gas producer 
rpm and 3300 output shaft rpm. The turbine unit 
weighs 325 Ibs., slightly more than one per cent ol 
the total truck weight of 31,500 Ibs. 


The model 502-10MA gas turbine is a further de- 
velopment of the mode 502-10C, retaining the 
basic mechanical configuration of the latter. Pri- 
mary changes to achieve increased power and re- 


duced fuel consumption are a new compressor de- 


sign and improved materials in engine hot com- 
ponents. The engine consists of two major sec- 
tions: a gas-producer and a power-output section. 
The gas producer contains a single-entry centrif- 
ugal compressor coupled to a single-stage axial- 
flow turbine, two cross-sectioned combustion 
chambers of the through-flow type, and an acces- 
sory drive section. The power output section in- 
corporates a second axial flow turbine, reduction 
gearing, and a flanged output shaft. The reduction 
gear housing is also flanged to allow direct attach- 
ment to a stationary transmission housing. There 
is no mechanical coupling between the turbine 
rotors of the gas producer and the power-output 


section. This arrangement permits the gas pro- 


Gas turbine installation on the San 

Francisco pumper. Front of vehicle is 

to the left. Turbine did not require 

any changes in driveline components 

which are the same as those installed 
in conventional engine setup. 
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ducer speed and engine power to be controlled 
independently of the output shaft speed resulting 
in an engine with output speed variable from 0 
to 110 per cent of rated rpm for either full or 
part-throttle operation. 


The engine drives the transmission through a 
Spicer 14 in. dia. two plate dry disc type clutch. 
The transmission is a Spicer 6852F synchromesh 
five speed unit with 3.60:1 ratio in first and 1:1 in 
fifth. Reverse gear is of 3.6:1 ratio. 


Installation was with the center of the turbine 
engine along the centerline of the crankshaft of 
the conventional six cylinder gasoline engine 
which normally powers American LaFrance appa- 
ratus of this rating. The support brackets for in- 
stallation of the turbine are similar to those used 
for conventional installations and the clutch and 
transmission are mounted directly on a housing at 


the rear, the same as normal installation. 
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Thus installation of the gas turbine did not re- 
quire any changes in the standard drive line set- 
up back of the flywheel. In fact, except for re- 
placing the regular engine with the gas turbine, 
the drive line arrangement is the same. Of course, 


radiator and cooling system are eliminated. 


The water pump on the San Francisco truck is 
American LaFrance’s regular Twinflow 1000 gpm 
unit and again, there were no changes in the 
driving mechanism to adapt it to the turbine 
prime mover. The Twinflow pump is of the paral- 
lel-series centrifugal 2-stage type with 1034 in. 
bronze impellers and hardened stainless steel shaft. 
The pump transmission gears are forged steel heat 
treated with the gear teeth having a ground and 
lapped finish for accuracy and quietness. The 


Turbine-powered fire pumper deliv- 

ered recently to the San Francisco 

Fire Department. Gas turbine is in- 

stalled behind driver’s compartment 

below stainless steel exhaust stack. 

Turbine drives through five speed 
Spicer transmission. 


Artist’s drawing of Seattle 100 ft. 

aerial ladder truck which will also 

have Boeing 502-1OMA gas turbine, 
showing installation. 


pump is designed to accommodate front, rear and 
side suctions for hard suction hose, or soft suction 
hose pre-connected or squirrel type in a variety of 
sizes. The pump is driven in direct or fifth gear 
of the main transmission through a takeoff to give 


a 1:1.$12 ratio. 


In acceleration tests, the $1,500 lb. pumper has 
turned in a zero to 50 mph performance in 45 
seconds from a “cold and ‘dead’ engine starting. 
From a standing idle the truck has accelerated 
from zero to 45 mph in 26 seconds. 


Prior to delivery the pumper was put through the 
standard National Board of Fire Underwriters 
tests at LaFrance’s Elmira plant. Here are figures 


from the various tests: 


Output Ave Pressure 
Test Shaft Pum GPM Per Pump 
Duration RPM RP Discharge Sq. In. Stage 


6Hrs. 2255 2961 . Par 
3 Hrs. 2760 3621 
3 Hrs. 2030 2649 


In the first two tests water was pumped through 


two 50 ft. lines of 214 in. dia. CRL hose, each with 
11% in. tip. The third test was through one 50 ft. 
line of CRL, 21% in. hose with a 14% in. tip. All 
tests were run with a suction head of 10 ft. Tests 
were also conducted on a 1250 gpm and a 1500 
gpm Class A Underwriter’s test so the turbine 
engine can be provided in three different Class A 
capacity ratings. 


On the Seattle fire truck the turbine installation 
is the same as on the San Francisco unit. But 
since there is no pump on the Seattle apparatus, 
the drive is direct from transmission to rear axle. 


View of Boeing 502-1OMA gas tur- 
bine. Unit is rated 330 shp at maxi- 
mum gas producer speed of 38,500 
rpm and output shaft speed of 3400 
rpm. Note Woodward governor. 
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HE Charleston (S.C.) Pilots Association re 

cently took delivery on a new pilotboat spe- 
cially equipped with a “jogging” engine to help 
the boat keep on station without need to run the 
main engine on idle for extended periods of time. 
The new boat is 60 ft. long, has a beam of 17 ft. 
and depth of 9 ft. and draws 6 ft. 9 in. The boat 
was developed from smaNer pilot boats previously 
built by Gladding-Hearn Shipbuilding Corp., 


Somerset, Mass., builders of the newest vessel. 


‘The exposed position of the Charleston station, 
some six miles offshore, combined with relatively 
shallow water makes extremely rough seas . . . and 
sea keeping ability was considered more impor- 
tant than speed in design considerations. It was 
desired though to make the 13 mi. run to and 
from the pier in minimum time. At the builder's 
trials the Charleston Pilot II reached a speed of 11 
knots at rated engine output. 


Main propulsion power is furnished by a General 
Motors 12V-71 engine rated 335 hp at 1800 rpm. 
This engine turns a 44 in. x 34 in. three-bladed 
propeller through a 3 in. Monel shaft and Twin 
Disc 3:1 hydraulic reverse-reduction gears. 


CHARLESTON PILOT II 


\ unique feature is the installation of a small 
“jogging” engine alongside the main engine driv- 
ing the main shaft through V-belts to provide 
the necessary steerageway and control while main- 
taining station. A Waukesha model 197DLCM 
marine diesel engine fitted with a 1.5:1 Capitol 
reverse reduction gear was used for this purpose. 
Ten Dodge “Dyna V” belts effect an additional 
3.15:1 reduction and drive the main shaft. At a 
speed of 1200 rpm, (corresponding to 40 hp) the 
Waukesha auxiliary engine pushes the boat at 5.6 
knots. This auxiliary arrangement eliminates the 
need for running the main engine at idle speed 
for extended periods and provides the added safety 
and convenience of being able to perform pilot 
service or return the vessel to port in the event 


major service is required on the main engine. 


Battery failure had been a problem with the 
Charleston pilots in previous boats and their spec- 
ications called for the elimination of all bat- 
teries. This was accomplished by using an Ameri- 
can Bosch Hydrotor starting system whereby main, 
auxiliary and generator diesel engines are statted 
by hydraulic motors turned at 2000 psi from a 


reservoir of hydraulic fluid compressed by an elec- 


tric motor-driven pump (or hand pump in emer- 
gencies) against nitrogen contained in two high- 


pressure cylinders. 


Effective suppressing of engine noise transmission 
to the steel hull was accomplished by mounting all 
engines on rubber mounts and using a flexible 
coupling on the main shaft. All piping to the ma- 
chinery was by Aeroquip flexible hose, which was 
also used extensively for bilge, hydraulic, fuel and 


cooling systems. Engines are skin cooled through 


channels welded externally on the hull. 


Charleston Pilot II during her trial runs. New vessel is 60 ft., long, was built by Gladding- 
28 Hearn at Somerset, Mass. Four diesel engines supply propulsion, “jogging” and electric 
power aboard the trim craft. > 
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Waukesha model 197DLCM diesel en- 
gine provides “jogging” power to 
main shaft to allow Charleston pilot- 
boat to maintain station offshore with- 
out running the main engine at idle a 
for extended period. This engine can 
propel boat at about 5'2 knots at 
1200 rpm speed driving 1.5:1 Cap- 
itol marine gear and V-belts affecting 
an additional 3.15:1 reduction. Note 
Roosa Master fuel filter, Aeroquip 
hoses. 


Electrical power is 110v ac throughout and is gen- 
erated by two model 1OROT27 10 kw Kohler 
electric plants driven by 4 cylinder Waukesha 
model 180DLC diesel engines. It is intended to al- 
ternate the sets each day so that a preventative 
maintenance program may be maintained, in addi- 
tion to providing the necessary stand-by power. 
Distribution from either generator or shore is 


via a 20-circuit switchboard and distribution panel. 


Hand steering is employed through a positive me- 


chanical system by roller chains, sprockets, and 
shafting to a 20:1 speed reducer in the lazarette 
which is connected to the rudder stock by double 
roller chain. This arrangement is virtually self- 
locking and eliminates back-torque to the wheel 
from the large rudder when backing down to clear 
a ship and provides a high degree of power and 
reliability. The hull is constructed of 14 in. plate 
on transverse frames spaced every 18 in. Rubber 
fendering replaces conventional split pipe guards 
and /or old tires. 


Navigation aids include a Raytheon model 1500 
radar for picking up incoming ships, a 6 in. spher- 
ical compass, automatic fog horn actuator, depth 
sounder, radio telephone with remote control in 
pilot house and VHF mobile radio unit. 
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Main propulsion power on the pilot- 
boat comes from this GM model 12V- 

7 71 diesel engine rated 335 hp at 1800 
rpm. Engine drives through Twin 
Disc 3:1 hydraulic reverse-reduction 

gear. Note Perry water filter. 


One of two diesel-generator sets a- 
board the Charleston Pilot 11. Kohler 
10 kw generator is driven by Wauke- 
sha 4 cylinder model 180DLC diesel > 
engine. These engines, as well as main 
and “jogger” engines, have American 
Bosch Hydrotor starters. 


Principal Equipment 


Main engine GM Detroit 


Auxiliary engine Waukesha 
Generator sets Kohler 
Flexible hose Aeroquip 
Hydraulic starters American Bosch 
Marine gear Twin Disc 
Propeller Federal 
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. lands are yielding to men and ma- 
chines as the Minute Maid Corp. develops 
the world’s largest Valencia orange grove west of 
Fort Pierce, Fla. The whole Florida citrus indus- 
try is interested in the outcome of Minute Maid's 
new undertaking. And without high production 
dieselized earth moving equipment the 6800 acre 
project would be almost impossible, said Cecil 
Wrenn, superintendent of construction and ma- 


chinery for the new Minute Maid grove. 


Company officials predict the new grove, when fully 
developed, will produce about 1,800,000 boxes of 
oranges each season. Grove owners, in the interior, 
of the citrus belt, questioned the economics of 
planting on low ground. But strangely enough, 
the cost of putting this land into shape for plant- 
ing should run about $250 per acre, which is no 
more than it would be for preparing and equip- 
ping a conventional grove in the interior. Con- 
versely two of the biggest advantages of low grove 
land are less susceptibility to frosts and a higher 
“pounds solid” yield per box of oranges. 


The basic problem is drainage and the pumping 
of vast amounts of water. Minute Maid Corp. will 
solve the pumping problem with nine pumping 
stations containing 12 Couch 36 in. 20,000 gpm 
turbine water pumps, each powered by a model 
D318 Caterpillar diesel engine. These six cylinder 


One of the two #38 B Bucyrus-Erie 
1'2 yd. draglines at work on the pe- 
ripheral or main dike. Unit is pow- 
ered by a model D342 Caterpillar 
diesel through a Twin Disc clutch. ss 


CLEARING MINUTE MAID’S NEW GROVE 


By ED DENNIS 


naturally aspirated Cats have a bore and stroke 
of 414x514 in. and develop 137 hp at 2000 rpm. 
The units now in operation consume seven gal- 
lons of fuel oil per hour during pumping opera- 
tions. The pumps can remove, under flood condi- 
tions, two inches of rainfall every 24 hrs. 


A one square mile reservoir area will provide 
storage of approximately ten acre-inches of water 
for irrigation purposes. Some of the pumping 
units can be reversed by siphoning action to sup- 


ply water when irrigation is necessary. 


This land, being in the St. John’s Marsh area, was 
practically all under water at the start of the 
project. Construction plans called for the ditch 
and dike method as it is faster and cheaper than 
regular landfill with long dirt hauls. The entire 
6872 acres will be enclosed in a “Florida type 
Great Wall” dike about 18 mi. long and having a 
base width of 40 ft., top width of 10 ft. and a 
height of about eight ft. The enclosed area will 
contain, in addition to the peripheral dike, 25 
mi. of lateral canals, 28 mi. of sub-lateral canals 
and $50 mi. of grove ditches. More than four mil- 
lion cu. yds. of material will be moved in the 
process of digging ditches and building dikes. 


The heart of this intricate system will be the dry 
beds nearly 135 ft. wide on which the orange 


A Caterpillar p d pumping unit 
before the shed is built around it. 
Model D318 Caterpillar diesel is 
rated 137 hp at 2000 rpm, drives a 
Couch 36 in. dia., 8 ft. head, 20,000 
gpm, 420 rpm pump via V belts. 


trees will be planted. To do this vast job about 
a $500,000 worth of new dieselized equipment, in- 
cluding draglines, dozers, graders and portable 
electric plants, were brought into this swampland. 
The construction cost of the entire project from 
the raw land to a diked, ditched, bedded and 
water controlled grove is estimated at slightly less 
than $1.5 million exclusive of land and tree costs. 
Total cost ef land, trees preparation and growing 
the trees to a five year old stage is estimated at 


approximately $5 million. 


In the basic excavation two model 38 B Bucyrus- 
Erie draglines with 80 ft. booms and 114 yd. buck- 
ets were used in forming the perimeter dike. Pow- 
ered by 225 hp, model D342 Caterpillar diesel en- 
gines driving through Twin Disc clutches, these 
draglines have been moving approximately 2000 
yds. of material in a ten hour day. 


Before the water is drained from each new section 
a couple of GM dieselized (4-71) Link-Belt Speed- 
er 98's are brought into action to dig the lateral 
ditches every half mile. Final phase of the drain- 
ing project takes place when the model 68 Link- 
Belt (GM 3-71) draglines with 3% yd. buckets 
open the six ft. wide grove ditches to connect 


to the lateral canals. 


The clearing and grubbing, which varies from 
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part of the Central & Southern Florida Flood 
Control Project. 


torque 
used to pull a Be-Ge Rotohaul scraper. 


The company is also utilizing three D7 Caterpillar 
dozers, one molel 12 Caterpillar grader and one 
Austin-Western grader with a 3-71 GM diesel and 
Allison torque converter plus five boats and two 


swamp buggies. 


Up at the work shed and office, the firm has two 
temporary light plants. One is a 25 kva 120 volt 
208 amp 1200 rpm Westinghouse generator pow- 
ered by a GM 4-71 diesel and the other an 18 kva 
General Electric generator set powered by a 4 
cylinder International Harvester diesel engine. 


As most of the machinery is only a year or so old, 
major mechanical breakdowns have been nil. The 


swamp grass to trees on the hammocks, is done by 
three D7 Caterpillar dozers. The same equipment 
along with a modei 12 Caterpillar and an Austin- 
Western grader levels off the material piled up by 
the draglines. An Oliver Lugmatic model 995 GM 
dieselized tractor hauling a Be-Ge-Rotohaul scrap- 
er is used along with the motor graders to finish 
the job of grading and crowning the grove sec- 
tions between the ditches. The Caterpillar pow- 
ered pumping units will pump the water over the 
main 18 mi. dike and into the main drainage 
canal which surrounds the new grove. The water 
then flows to the ocean through canals that are 


350 mi. of grove ditches. 


company operates a field oil and grease truck. 
Mechanics grease and change oil and filters every 
75 hrs. on the draglines and other machinery. On 
the Cat pumping units lubricating oil and filters 
are changed every 120 hrs. Air filters, fuel oil 
strainers and any minor engine machinery adjust- 
ments needed at this time is taken care of two. 


Minute Maid will construct a large and complete 
maintenance shop to care for approximately 72 
pieces of equipment necessary to maintain the 
grove. The grove is named in honor of Holman R. 
Cloud, the man who pioneered Minute Maid’s 
acquisition of grove property. Plans were recently 
announced by the company for the conversion of 
a six sq. mi. tract near Indiantown, into another 
huge citrus grove on the order of the Cloud grove. 
Minute Maid now owns or operates nearly 30,000 
acres of citrus land in Florida. The 1958-59 citrus 
crop in Florida had a value of $292 million and 
growers expect ‘60-61 to top this, perhaps hitting 
the $300 million mark. 


fre 
} A model 995 Oliver Lugmatic tractor 
powered by a General Motors 3-71 
. 
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GAS TURBINES IN ACTION 


Here is a Pictorial Report of Some of The Latest 
Gas Turbine Developments and Applications 


Mobile oil well fracturing unit owned 
by Halliburton Oil Well Cementing 
Co. is powered by a 900 hp General 
Electric model 720 gas turbine engine. 
During a 22'2 minute test conducted 
by Halliburton the turbine, driving a 
standard HT-400 pump, pumped 
18,000 gals. of water and 20,000 Ibs. 
of sand into the hole. Maximum in- 
jection pressure was reported at 1750 
Ibs. and maximum injection rate at 
272 bbls. / minute. 


AiResearch GTCP gas turbine com- 
pressor and power unit is shown serv- 
icing a TWA Boeing 707 commercial 
airliner. Unit is similar to panel truck 
mounted units and provides com- 
pressed air for starter, and electric 
power. Single power, either air or 
shaft, may be extracted or power is 
furnished in combined ratings to 55 
shaft hp and 188 Ibs.'min. airflow. 
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Here is one of Westinghouse Electric’s 
latest gas turbine installations. Shown 
is a 7500 hp unit of the regenerative 
cycle, single shaft type driving a cen- 
trifugal type compressor for gas pipe- 
line transmission. This Westinghouse 
turbine is installed by one of the ma- 
jor transmission companies in a main- 
line Tennessee station. 


One of the Clark Bros. model 305 
regenerative cycle, two-shaft gas tur- 
bines rated 8370 hp each which will 
drive Clark 30x30 in. single stage cen- 
trifugal pipeline compressors to pump 
approx. 700 million cu. ft. of gas/day 
through one of world’s longest gas 
pipelines. Clark is delivering three of 
these turbine-compressor sets to Trans- 
Canada Pipe Lines Ltd. to power three 
new stations in its expansion program 
to deliver gas to the U. S. 


This oil well fracturing rig owned and 
operated by The Western Co. of Fort 
Worth, Tex. is currently in operation 
in the Texas oilfields. Powered by a 
Solar Saturn T-1000 gas turbine en- 
gine driving a new design Western 
Co. lightweight pump, the weight of 
a truck and fracturing unit is approx. 
23,000 Ibs. The 1100 hp Saturn and 
Western pump will deliver 1000 hy- 
draulic horsepower per unit. 


Shown cutting the waters of Seattle's 
Lake Washington is a 26 ft. stock ex- 
press cruiser powered by a 260 shp 

ing marine gas turbine engine 
weighing 625 Ibs. This is one of the 
most recent Boeing marine turbine in- 
stallations and is being used in tests 
of various marine systems and in- 
strumentation. Top speed of the boat 

is 33 mph. 


A gas turbine powered tractor, one of 
the first applications of turbine power 
on earth moving and construction 
equipment, is currently undergoing 
tests at the U. S. Army Engineer Re- 
search and Development Laboratories 
in Ft. Belvoir, Va. The tractor is a 
Caterpillar model DW-15 powered by 
a GMT-305 Allison gas turbine. The 
tractor is a standard rubber tire model 
but modified by Allison to accommo- 
date its turbine engine. This turbine 
weighs approx. 600 Ibs. It has a nor- 
mal rating of 225 hp, but is rated at 
206 hp in this particular application. 
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SULZER EXTENDS RANGE TO 24.000 HP 


4 ULZER Brothers Ltd. have extended the pow- 
% er range of their turbocharged two-cycle ma- 
rine diesel engines of the RD type in both lower 
and higher ratings. The new line of RD engines 
was introduced late last year in a demonstration 
at the firm's Winterthur, Switzerland works to 
about 600 engineers and trade representatives. The 


engines, comprising the RD models 56, 68, 76 and 


90 cover the range from 3,750 up to 24,000 bhp 
(metric). The lowest output of 3,750 bhp is de- 
veloped in the 5RD56, a five cylinder unit with 
bore of 560 mm (22.04 in.) and stroke of 1000 
mm (39.37 in.) . Its rating per cylinder is 750 bhp 
(metric) at 170 rpm. The highest output is at- 
tained by the new 1I2RD90, a high-duty engine 
with 12 cylinders in line, a bore of 900 mm (35.43 


in.), a stroke of 1550 mm (61.02 in.) and output 
of 2000 bhp (metric) per cylinder at 119 rpm. 


All of these units are single acting, reversible, 
turbocharged, two cycle engines of crosshead con- 
struction, intended primarily for single screw ves- 
sels and for direct coupling to the propeller. The 
trend in shipbuilding toward increased deadweight 
capacity and higher speeds for cargo vessels and 
tankers calls for raising engine outputs and this 
has been one of the main preoccupations at Win- 
terhur in the last few years. The rating of 2000 
bhp per cylinder for the RD90, corresponding to 
a mean effective pressure of 7.65 kg/cm* (108.8 
psi), can be substantially increased, say Sulzer 
engineers, by suitable adaptation of turbocharg- 
ers and fuel injection equipment, as the engine 
itself is capable of higher outputs. Mean effective 
pressures of 10 kg/cm* and more are quite within 


engine, which is equipped with 
two turbochargers and has a nominal 
rating of 12,000 hp at 119 rpm. 


Fuel pump side of new 6RD90 marine 
+ diesel 


The two Sulzer exhaust-gas driven 
turbochargers of type RT67 are con- 
nected through separate filters to the 
lubricating circuit of the 6RD90 two- 
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the limits of feasibility, they stated, but they felt 
it wiser to proceed with caution for the time being 
until sufhcient practical experience of engine op- 
eration at these high charging pressures has been 
acquired and evaluated. 


The new engine series was designed on the basis 
of preliminary tests with a single cylinder unit of 
760 mm (29.92 in.) bore plus further experience 
with test engines which have been operating in 
vessels for more than two years. It is interesting 
to note that Sulzer proposals were published as 
long as 30 years ago for a 6-cylinder engine of 


MARCH 1961 


exactly the same bore and stroke as this latest 
addition to the RD range. At that time, however, 
the rating would have been only 5400 bhp at 72 
rpm compared with the 12,000 bhp of the new 
RD series of engines. 


In the past half century Sulzer has incorporated 
many new features into their engines and these 
features are part of the RD designs. They include 
welded designs in conjunction with long tie-rods, 
fitting a partition between the crankcase and cyl- 
inders with the piston rod operating through a 
stufing box, water cooling of pistons, injector 


Crankshaft of Sulzer 6RD90 diesel 

engine. The shaft with its six cranks 

weighs 71 tons; jou diameter is 
625 mm, or just over two ft. 


nozzle tips and cylinders, burning of heavy fuel 
oils, enlargement of cylinder diameters and two- 
cycle turbocharging. One feature which has re- 
mained unchanged through this period is the cross 
head scavenging principle which was selected by 
Sulzer as the most satisfactory method back in 1910 
and which has contributed to the simplicity of 
the engines built by the firm. 


In a recent trial run, a Sulzer RD engine of 900 
mm bore attained an output of 3000 bhp per 
cylinder. This output was reached at a speed of 
130 rpm and a mean effective pressure of 10.5 
kg/cm*. Operating at this pressure and at an 
exhaust temperature of 380°C stipulated by the 
buyer, the fuel consumption was 155 grams/hp/ 
hr. In the range from 6 to 7.5 kg/cm" the figure 
of 150 grams/hp/hr. was never exceeded. On these 
results, a 12-cylinder engine of the same type 
would be capable of an output of 36,000 hp. 


The engine shown on the test bed at Winterthur 
is a 6-cylinder unit with a nominal output of 
12,000 bhp and is equipped with two Sulzer tur 
bochargers. It will be installed in the Seine Lloyd, 
a dry cargo vessel of 11,500 gross tons owned by 
Royal Rotterdam Lloyd. Over 140 orders for RD 
engines, including 16 of the RD90 units, totaling 
540,000 hp were either under construction or had 
already been delivered by November 1, 1960. 


Cross section of th- 


ad RD90 marine diesel. 
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SMALL GAS TURBINES 
TODAY AND TOMORROW 


Here Are Excerpts from Dr. Schelp’s Speech Presented 
Before the Petroleum Engineers Club of Dallas 
im Late 1960: Noteworthy Are His Observations 
on the Progress in the Design and Efficiency 
of Gas Turbines to 1500 HP 


By DR. HELMUT SCHELP* 


iF is not my intention to give you the past 
history of gas turbine development. I shall as- 
sume that you have a speaking knowledge as to 
how a gas turbine works. The over-all concept 
and the future development trend is more impor- 
tant, because it will have a greater impact on 
your business than will any spacecraft or any 


future journey to the moon. 


a | I shall confine myself to 


oxrime movers up to 1500 
I 


horsepower because larger 
installations follow differ- 
ent trends. In the past, 
when you inquired about 
gas turbines, mostly out of 


curiosity, it became appar- 


ae a\ ent very quickly that the 


‘cconomy for 99 per cent 
Dr. Helmut Schelp economy f A I 
of your applications was so 


low that it could not even be considered. The price 
was high, the fuel consumption high (roughly | 
pound per horsepower per hour), and the time 
between overhauls was short, but the size was also 
small. For most applications this size advantage 
did not compensate for the disadvantages by any 
stretch of the imagination. The compact, low- 
weight engines were for aircraft installations and 


were developed for aircraft applications. 


However, recently you have heard stories and 
rumors about gas turbines having a fuel consump- 
tion of 0.6 to 0.7 Ib./hp/hr. and an overhaul life 
of 5000 hrs. or more, and weighing only about one 
pound per horsepower. Gentlemen, these stories 
are facts, and this is only the beginning. Let us 
examine these trends more in detail. The designer 
of gas turbines has one more freedom, as com- 
pared with any other prime mover. He can design 
it for different applications. One will be a power 
plant with extreme compactness and low weight, 
but not the lowest fuel consumption. Such a de- 
sign may be desirable for extreme portability. As 
an example, a 350 hp gas turbine is 20 ins. in dia., 
15 ins. long, weighs 250 Ibs., and has a fuel con- 
sumption of 0.65 Ibs./hp/hr. per hour. The time 
between overhauls will be 2000 hrs. 

*Chief Engineer, The Garrett Corporation’s AiRe- 


search Manufacturing Division of Arizona 
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It the weight and size are not such important 
factors, he can add a heat exchanger to recover 
the exhaust heat. The weight will go up from 250 
to 450 Ibs., but the fuel consumption will be de- 
creased to 0.45 Ibs./hp/hr. The design life will be 
5000 hrs. between overhauls. Second-generation 
gas turbines with these performance data are not 
necessarily on the market today, but you will be 
able to buy them in the foreseeable future. These 
specific values cannot be scaled up or down in- 
discriminately. The smaller the engine, the high 
er the specific fuel consumption; the larger the 
engine, the lower this value will be. In addition, 
the presently accepted gas turbine has definite 
limitations as to size. It is my opinion that the 
lowest practical limit for such a gas turbine is 30 
hp at the present time. I do not want to imply 
that the horsepower range from one to thirty is 
out of the question, but different design ap 
proaches have to be used. We are working on it, 


but it is too early to talk about it. 


The gas turbine itself consists of four major com- 
ponents: the compressor, the combustion chamber, 
the expansion turbine, and the accessories and 
gearing. Since the compressor is already an inte- 
gral part of the engine, this prime mover is ex- 
tremely suitable to be used as an air compressor 
set. It is only necessary to increase the through- 
flow of the compressor which is driven by the ex- 
pansion turbine in order to obtain compressed 
bleed air in large quantities. If the required air 
pressure is higher than the pressure ratio of the 
gas turbine, a combination compressed air and 
shaft output engine can be designed to meet the 
problem. The bleed air from the gas turbine is 
boosted to the desired pressure by utilizing avail- 
able shaft horsepower to drive the boost com- 
pressor. In many cases the boost compressor can 
be driven at the speed of the turbine itself, which 


means that no reduction gearing is required. 


For all applications where only shaft power is re- 
quired, this prime mover again provides addition- 
al flexibility. It can be designed as a fixed-shaft 
engine to drive generators or similar equipment, 
or as a floating turbine for pump drives. The ad- 
vantage of the floating turbine drive is that no 
clutch is required, and the torque characteristics 


of this engine are extremely favorable. 
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The more we become familiar with the gas tur- 
bine, the more we recognize that many more ad 
vantages can be obtained if we carefully analyze 
the needs of the driven equipment such as gen- 
erators or pumps. A good illustration was provid- 
ed in a recent advertisement for gas-turbine-driven 
pumps. In this case the pump alone weighs 10 
times more than the turbine, and the gearbox 
weighs 214 times as much as the prime mover. It 
is obvious that no optimum solution can be ob- 
tained if low-speed driven equipment designed 
originally to be driven by reciprocating engines 
must be used. It becomes even more apparent if 
you look at the presently available generator 
equipment—60-cycle generators are heavy. The 
low speed requires a large gearbox between the 
gas turbine and the generator, and the over-all 
configuration of such a set is not very attractive. 
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We are looking at a different solution. Today it is 
feasible to develop a-c generators to operate with 
the same speed as a gas turbine. Under those con- 
ditions, this generator will deliver a much higher 
frequency than the standard 60-cycle or 400-cycle 
generator. Let us assume that the output of the 
generator directly driven by the gas turbine is 
3200 cycles per second. Today it is feasible, with 
the advent of silicon-controlled rectifiers, to devel- 
op a black box which converts the high frequency 
(in this example, 3200 cycles per second) to 400 
cycles per second, to 60 cycles per second, or even 
to obtain variable frequency without changing the 
basic generator set equipment. Since this can be 
achieved, obviously a much greater reliability can 
be obtained from this type of equipment because 


of fewer parts, no gearing, and less complexity. 


I want to caution that this type of equipment is 
not yet on the market. However, we have small 
generators of this type running at speeds as high 
as 48,000 rpm. The availability of such a piece of 
equipment will have a large impact on electric 
motors, because it is feasible to use a«< motors 
with variable frequency to obtain torque charac- 
teristics similar to those obtained from d-c electric 
motors. These are only a few examples of what is 
in store in the future and what will be available 


to you in the next decade. 


As a potential operator of gas turbines you are 
not necessarily interested in the details of the 
specific values, because what counts is the total 
operating cost per hour or per horsepower. These 
costs are comprised of initial cost, fuel cost, main- 


tenance cost, and overhaul cost. Before arriving at 


Operating on natural gas, this Ai- 
Research gas turbine power unit acts 
as a supercharger for an engine-driven 
reciprocating compressor. Gas i 
compressor-turbine combination sub- 
stantially increased station capacity. 


the over-all picture, it is necessary to investigate 


the increments separately to arrive at a trend. 


The cost of such a prime mover is difficult to 
forecast because the horsepower range we are talk- 
ing about can be successfully covered only if pro- 
duction methods are applied to result in a reason- 
able price. Large gas turbines are custom-made 
and can demand a premium price. The gas tur- 
bine up to 1500 hp has to compete with prime 
movers which are produced on a production or 
semi-production basis. You know that the dollars 
per horsepower vary with the size; however, as an 
example, we predict that a gas turbine with good 
fuel consumption in the 600-horsepower range can 
be produced for $20/hp on the basis of 1000 


engines per year. 


Let us ask the question, “What is the minimum 
fuel consumption for any prime mover?” Obvious 
ly, the lowest value would be obtained if the 
prime mover had an efficiency of 100 per cent. 
Then the fuel consumption would be 2545 Bru 
hp/hr., or 0.137 Ibs./hp/hr. if a fuel with the 
usual heat content of 18,500 Btu/Ib. is being used. 
At the present time, 0.45 Ibs./hp/hr. is a realistic 
value if size and weight are of no great signifi- 
cance. This prime mover would have a specific 
weight of roughly 1.3 Ibs./hp. For any future 
planning, it is necessary to answer the question, 
“Which one will be the most efhcient prime mover 
in the long run?” Interestingly enough, our an- 
swer is, “A Turbine.” Before I tell you why, I 
have to mention that, based on available tech- 
nology, the lower the specific fuel consumption, 
the higher the weight and larger the envelop. To- 
day the most efhcient prime mover we have found 
is a combination gas turbine and steam turbine 
cycle. The proven specific fuel consumption of 
such a cycle is below 0.3 Ibs./hp/hr. When you 
realize that such a prime mover is readily adapta- 
ble to multifuel operation, you know what impact 
it will have on your business. Today an engine of 
this type is operating to produce 400 megawatts. 
Tomorrow it will be available for smaller sizes 
down to 1000 hp for fixed installations. This may 
come as a surprise to you, but these are facts 


which can be substantiated. 


Editor's Note—Dr, Schelp’s concluding comments 
were directed to maintenance and overhaul costs 
of gas turbines, an area where limited informa 
tion is currently available. In general, he reaf- 
firmed industry's position for equipment with ab 
solute minimum maintenance costs and antici pat- 
ed advances in overhaul procedures. In doing so, 
he pointed to AiResearch’s development work on 
a 300 kilowatt turbine generator set for space 
application which in the end has to operate with 


out maintenance for three years. 


aboard TWA 707 in Rome, 
Italy. 


unit goes 


4 Garrett lightweight Fly-A-Way turbine 
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MISSILE BASE MAINTENANCE TRAINING 


STRESSES EBULLIENT COOLING 


HE “wild blue yonder” of the modern Air 

Force extends around the world, high in the 
sky, below the ground—and inside diesel engines. 
Missile programs have thrust the Air Force into 
fields of changing technology, now more than ever 
before, not only in weapons but also in direct 
support of missiles such as the Atlas, Titan, Bo- 
mare and Thor. Airmen are being taught the 
characteristics of exotic fuels. They also are learn- 
ing about diesel engines and the process of ebul- 
lient cooling that is utilized at most Titan and 


Atlas missile bases. 


Less than three years ago, the Department of 
Utilities Training was organized at Sheppard Air 
Force Base in Wichita Falls, 
technical training personnel were transferred into 


Texas. Seventeen 


the new department, and students followed imme- 
diately after the instructors themselves had di- 
gested the information necessary to maintain a 
missile base. In what was called a “major mile- 
stone” by Brig. Gen. Thomas E. Moore, comman- 
der of Sheppard Technical Training Center, the 
department recently honored its 5,000th graduate. 
According to Capt. Theodore Cline, head of the 


department, many of the 5,000 students were in- 


SX-6 diesel engine equipped for ebul- 

lient cooling drives a 250 kw genera- 

tor at the Air Force’s Sheppard Tech- 

nical Training Center at Wichita 
Falls, Tex. 


A 361 hp White Superior model 40- ’ 


View of the Vapor Phase condenser 
where the ebullient coolant is returned 
to liquid and put back into the cooling 
system. At missile bases the vapor re- 
turns here only after it has circulated 
> as the facility’s sole heat source. 


structed simultaneously with the development of 
equipment that they would be expected to main- 
tain in the field. Almost in the shadow of train 
ing missiles pointed skyward and a few hundred 


yards from B-52 borabers poised on runways as 
an operational wing of the Strategic Air Com 
mand, airmen learn how to disassemble, repair 
and re-assemble diesel engines. Stringent require- 


ments must be met. 


A process that only recently has attracted wide- 
spread industrial attention, ebullient cooling is an 
important part of the instruction for students who 
will be assigned to Titan or Atlas missile bases. 
As utilized at these sites, the process of cooling 
diesel engines by means of a boiling heat-transfer 
medium achieves much more than its prime ob- 
jective. The vapor also heats the entire facility, 


including domestic hot water, and meets any heat 


requirements for refrigeration. 


“Vapor Phase cooling eliminates all other heating 
at a missile site,” according to Capt. Henry W. 
Poos, head of the Electric Power Production 
training branch. “This is like picking up some- 
thing for nothing. The vapor is heat energy that 


otherwise would be dissipated.” 


Ihe Air Force first used ebullient cooling at DEW 
Line bases in the Aleutian Islands. The process 
eliminated the necessity of installing steam boilers, 
held down the size of the installation and saved 
shipping costs on fuel and equipment. These same 
factors have influenced the Air Force in its speci 
fications for missile bases. Also, the fact that these 
bases are underground increases the need for 


avoiding a bulky installation. 
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The ebullient system has many characteristics of a 
low-pressure, water-tube boiler. Ordinarily no 
pump is used; rather, coolant circulation is by 
natural convection, or thermosiphoning. Circula- 
tion does not start until the coolant reaches the 
boiling point. At the missile bases, the vapors are 
piped from the diesel engine through the base to 
provide heat. The condensate from the heating 
system and from a standby condenser is returned 
to the cooling system. The system is entirely closed 
and little or no makeup is needed for cooling for- 
mulation, except in the event of an emergency it 
can be vented to the atmosphere through safety 
valves and obtain sufficient operating time to com- 


plete the mission assigned to the station. 


Cutaway drawing of a Titan missile 

base. At most Titan bases, heat for 

the entire facility is produced by vapor 

resulting from ebullient cooling of 

the diesel engines (in domed struc- 
ture at right). 


Prior to 1958, when The Dow Chemical Co. intro- 
duced Dowtherm 209 as an ebullient coolant, three 
materials—water, ethylene glycol and methanol— 
were commonly used for this process, but had 
serious disadvantages. Water posed the threat of 
freezing. Ethylene glycol prevented freezing in the 
engine block but, since it does not azeotrope with 
water, freezing still was a problem in separators, 
condensers and related piping. Methanol has a 
high vapor pressure that gives high vapor losses, 


causing poor heat-transfer efhciency. 


The Air Force mixes Dowtherm 209 with water on 
about a fifty-fifty basis and runs the engines at 
240° F. with the coolant under 12 pounds of 
pressure. “So long as a load is kept on the engine, 
it won't move off that 240° mark in six weeks,” 
remarked Capt. Poos. According to Dow, in addi- 
tion to fulfilling the heating function, ebullient 
cooling offers these advantages: more uniform 
heating of the cylinder wall, faster engine warmup, 
automatic circulation and temperature control of 
the coolant, elimination of the water pump, re- 
duction of corrosion and lubricant contamination 
and the possibility of using cheaper fuels. 


Weather conditions present no problems for Dow- 
therm 209 since pour points range from —18° F. 
for a 40 weight per cent solution to —80° F. for one 
of 60 weight per cent. This product when mixed 
with water in the concentration range of 40 to 60 
per cent forms an azeotropic (constant boiling) 
mixture with an atmospheric boiling point of 
209° F. The azeotropic mixture, once formed, can- 
not be separated by boiling; thus, the vapor com- 
position will always be exactly the same as the 
bulk fluid. Because of this unusual property freez- 
ing protection is obtained throughout the system. 


At Sheppard, instruction in ebullient cooling is 
carried out with actual experience on four White 
Superior diesel model 40-SX-6, 361-horsepower, 
250-kilowatt diesel engines equipped with Vapor 
Phase cooling system. 


Diesel maintenance instruction is given 
at the Sheppard Technical Training 
Center. Here Staff Sgt. Joseph Mack 
instructs Airman 2/C J. L. Robertson. 
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PIPELINE COMPRESSORS 
| CONVERTED FOR STRIPPING 


By ELTON STERRETT 


HREE power plants instead of one. Dispersal portion could not be used for driving centrifugal 
| instead of concentration. The Rayne, La., pumps on the liquid line. 


natural gas processing plant of the La Gloria Oil 


{ & Gas Co., a subsidiary of Texas Eastern Trans- Four of these engine-compressor units were trans- 
3 mission Corp., includes three buildings each hous ferred to the new plant: one an Ingersoll-Rand 
ing two or more gas engines, and sharing in com- model KVG 10-cylinder unit, rated 1000 bhp at 
mon only the jacket water cooling system and, 330 rpm; two Cooper-Bessemer model GMV_ 10- 
because of fail-safe protection, the shift operators. cylinder engines, rated 1100 bhp at 300 rpm; and 
Processing about 175 million cu. ft. of natural one Cooper-Bessemer model GMV 10-cylinder en- 
gas per day (mmef) at the pressures and condi- gine rated 1000 at 300 rpm. Extensive revision of 
tions encountered in the Rayne field required compression cylinder equipment was required. 
installation of 6784 brake horsepower, in nine Extracting hydrocarbon liquids from the natural 
units, in ratings ranging from 1100 down to 408 hp. gas stream requires recompression for gas emerg- 


ing from flash operations, as well as to that coming 


Texas Eastern Transmission originally operated off the still. Added to these two gas streams des- 
the war emergency 20 in. pipeline as a natural tined for eventual delivery as either pipeline gas, 
gas carrier. When they decided to convert that plant fuel or condensed hydrocarbons, is extensive 
trunk line to petroleum products (liquid) the need for refrigeration at various steps in the proc 
compressors originally installed on the 20 in. ess. This refrigeration is furnished by propane re- 

‘ when fitted for natural gas transmission became frigerant vapors, recompression of which absorbs 
surplus, since the power and compressor cylinders almost one-half of the power from the four en 
were built into one unit, and the prime mover gine-compressor units equipped for this duty. 


Compressor room, engine side, showing the three Cooper-Bessemer GMV 10 cylinder 
engine-compressors, two rated 1100 bhp, the third 1000 bhp. The two-cycle GMV has 
14 in. bore and stroke. 


The building for this compression service houses 
in a single row the four V-type compressor units. 


Their capacity is such that any three of the en- 


gines will carry the plant load, leaving the fourth 


for stand-by. Each unit is equipped with one first- 


Stage recompression cylinder, all of equal volume. 


The same is true of the second-stage recompres- 


sion cylinder, both these cylinders being employed 


in two-stage recompression of the flash gases. 


Each 1100 hp Cooper-Bessemer is likewise fitted 


with a fixed capacity still product compression 


cylinder, and each designed to carry one half of 


the daily load of that gas. The 1000 hp Cooper- 


Bessemer carries a like cylinder, but equipped 


with valve lifters at both head and crank ends. 


Thus two of these three will carry the plant re- 


quirements for this service. There is no still prod- 


uct cylinder on the 1000 hp Ingersoll-Rand. 


The propane refrigerant compression service is 


carried on one cylinder on each of the four 


prime movers, each adapted to share the load 


to allow for one of the four being out of service 


and yet provide adequate coolant. 


Both 1100 hp Cooper-Bessemers and the 1000 hp 
Ingersoll-Rand are fitted with fixed capacity cyl- 


inders for this service, while the 1000 hp Cooper- 


Bessemer cylinder for refrigerant has a fixed 


clearance pocket. When this unit is being operated 


with the two 1100 hp units, it is relieved of its 


portion of the still product compression—as the 
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two larger engines are each designed to handle 
one-half this load. When operating under this 
set-up, the 1000 hp unit's still product cylinder 
is unloaded with the valve lifters and the pro- 
pane cylinder clearance pocket is closed to load 
the unit. 


When the operating program involves one 1100 
hp Cooper-Bessemer, the 1000 hp Cooper-Besse- 
mer and the 1000 hp Ingersoll-Rand, it is nec- 
essary to provide for dividing the still product 
load between the two engines in that series 
equipped to carry it. This is accomplished by 
loading the still product cylinder on the 1000 hp 
Cooper-Bessemer and operating the propane re- 
frigerant cylinder with its clearance pocket open 
so as not to overload the engine. 


Lean oil for the absorbers, which operate at 1235 
psig, is pumped with two Ingersoll-Rand nine- 
stage centrifugal pumps, each delivering 597 gpm 
at 4030 rpm. These pumps are driven through 
Philadelphia type AIS size 21 speed increasers 
with a ratio of 7.85:1 by two Ingersoll-Rand 
model PSVG 10 cylinder engines, rated 680 bhp 
at 514 rpm. 


Two 680 bhp Ingersoll-Rand engines 
driving lean oil pumps through Phila- * 
delphia speed increasers. Volume 
chamber at engine base provides 
smooth gas flow to governor inlet 
valve. Mercoid unit on post sets air- 
operated release to speed other unit in 


case of stoppage of its companion. 


Ingersoll-Rand model KVG, 10 cylin- 
a der, 1100 engine-compressors. 
nearer cylinders and volume 
chambers are for gas recompression, 
the third, with lagging insulation is 
part of the refrigeration system. 


Design of the lean oil pumping equipment is such 
than when operating at 93.5 per cent of their 
rated speed (or 3778 rpm) the total lean oil 
pressured through both pumps is sufficient, at 
design oil-to-gas ratio, to treat 170 million cu. ft. 


per day of residue gas through the absorbers. 


The plant requires 30 pumps, in addition to the 
two lean oil units. Twenty-seven of these are 
electric motor driven, the other three by Ingersoll- 
Rand hydraulic turbines powered with rich oil 
from the absorbers. This power generation—or, 
more correctly, saving—is effected while dropping 
the rich oil pressure from 1235 psig to 540 psig, 
and utilizes this pressure drop in driving the 
105 bhp turbines. A third turbine, rated at 80 
bhp, utilizes the pressure drop from 525 psig to 
210 psig between flash tanks. 


Other than the energy recovered from the oil 
streams as their pressures are lowered during the 
processing operation, electric power is required 
to drive the 27 pumps, motors ranging from 10 
to 100 hp and totalling 1275 hp. Two additional 
motors are used to turn the fans in the enclosed 
jacket water cooling unit. Added to this motor 
load is that for lighting the plant for 24-hour 
operation. To meet this current demand are three 
Electric Machinery 3-phase, 480-volt, 60-cycle gen- 
erators, each rated at 280 kw and each direct- 
connected to an Ingersoll-Rand 6-cylinder model 


ae 


PSVG engine rated 408 hp at 514 rpm. As with 
other power units throughout the plant, two of 
these units will carry the entire lighting and 


power load, leaving the third as stand-by. 


Lube oil make-up to all engines is automatic. 
Each crankcase is equipped with a level-controlled 
valve which draws oil from a pressurized supply 
system. Full flow filtration and temperature con- 
trol of the oil returned to the engine from the 
oil cooler are incorporated in the closed lubrica- 
tion system with which each engine is equipped. 
The same lube oil is provided for all engines. 


All engines are fueled with what might be termed 
a by-product of the processing of natural gas. 
In the separation of hydrocarbon fluids and the 
recovery of gases suitable for pipeline transmis- 
sion, there are recovered fractions in the range 
above the ethanes, and which are commercially 
non-condensable. These are collected as they are 
separated from the natural gas processing, cooled, 


and used as plant fuel. 


The jacket cooling water from all three buildings 
is pumped to a centrally located finned tube cool- 
ing unit having four bays in two sets, each with 
individual fan and geared electric motor drive. 
Water from the cooling unit is distributed to the 
various engines, with by-pass temperature control 


of the water being returned. 


Steel buildings, closely grouped but widely enough 
separated for isolation in case of fire in another, 
house the power plants. The two serving as com- 
pressor and generator houses are fully insulated 
and enclosed; being equipped with space heaters 
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for maintaining desired floor-level temperatures 
during the winter. The lean oil pump building 
has full room, and is enclosed on all sides with 
curtain walls which extend downward from the 
eaves to a level some six feet above the concrete 
floor. This provides ventilation in case of a leak 


in the high-pressure oil system. 


The alarm system to warn of upsets in operating 


conditions has both audible and visible signals. A 


One of three engine-generator sets 
providing electric power for the plant. 7 
The Electric Machinery 280 kw gen- 
erator is direct driven by the model 
PSVG engine rated 408 hp at 514 

rpm. 


Maxim exhaust mufflers, American 

Cycoil air cleaners on the engine side 

of lean oil pump room. Heat ex- 

changers for fuel gas are mounted 

horizontally at pier top level. Ab- 

breviated skirt walls are for ventila- 
tion of area. 
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jacket water cooling unit. Vertical 

motors drive the fans through multi- 

ple V-belts at speeds controlled by 
temperature differential. 


4 Two-bay, four unit Cycoil finned tube 


whistle signals malfunction in the engine depart- 
ment; while lights on the control panel in the area 
indicate the source of the alarm. A companion 
light above each engine building also indicates in 
which structure the trouble spot has occurred. 
Alarms are actuated by, among others, high levels 
in the compressor suction scrubbers, fuel gas scrub- 
ber, stoppage of a compressor, generator, lean oil 


pump or instrument air compressor. 


The plant, which began operation on June 27, 


1960, was designed by Brown & Root, Inc., of 
Houston, who also acted as contractor for the 
construction. Total cost of the plant is approxi- 
mately $3,855,000. 


Principal Equipment 


Engine-compressors 

Cooper-Bessemer; Ingersoll-Rand 
Engines, (generators) Ingersoll-Rand 
Generators Electric Machinery 
Speed increasers Philadelphia 
Governors Woodward, Pickering 
Ignition system American Bosch, Bendix 
Air cleaners American Air Filter 
Lube oil filters Hilliard 
Lubricators Manzel, McCord 
Pyrometers Alnor 
Mufflers Maxim 
Pressure, level controls Mercoid 
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DIESEL 

FUEL PUMP 
MARKETING 
PROGRAM IS 
ANNOUNCED 


Agreement Between 
Bendix-Scintilla. 
Simms Motors is 
Announced at SAE 
Detroit Meeting 


NE of the important developments of the 

SAE Annual Meeting in Detroit was the 
announced agreement whereby the Scintilla Divi- 
sion of the Bendix Corp. will market and manu- 
facture diesel fuel injection equipment of Simms 
Motors Units, Ltd. of England in the United 
States. The Scintilla Division in addition has non- 
exclusive rights in Canada, Mexico and Brazil. 


Included in the agreement are the Simms A, BZ, 
BN B size pumps, the newer MiniMec, MiniVac, 
and MiniPump, the Simms range of CR fuel pump 
couplings, and fuel oil filters. With this broad 
ened product line, the Scintilla Division will serve 
the small and medium sized diesels for which 
Simms pumps are built, as well as the larger die 
sels and gas engines utilizing Bendix single cylin 
der pumps or ignition systems. In his announce 


J. T. Davidson 


Ted Watson 


ment George E. Steiner, general manager of the 
Scintilla Division, emphasized that Simms equip- 
ment has application in all major areas of diesel 
activity—on highway, off-highway, oil fields, ma- 
rine, etc. It is currently being used by such Brit- 
ish engine manufacturers as Rolls-Royce, Paxman, 
BMC, Leyland, Dorman, General Motors-Bedford, 
and Ford of England. It is also used in the United 
States on Ford Motor Co. diesel farm tractors 


On hand for the announcement in Detroit was 
the technical director of Simms, Mr. C. H. Brad- 
bury and the company’s commercial director, Wil- 
frid Newland. These men, meeting with John T. 
Davidson, product sales manager, Ted Watson, 
chief engineer and other members of the Scintilla 
Division organization, discussed the engineering 
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»™~ MiniMec fuel pump is newest in 
Simms’ line. Mechanical governor is 
integral part of pump. MiniMec will 
be built for engines from two to eight 
cylinders in two or four cycle models. 


Simms CR33 coupling is among other 
products included in sales agreement 
with Bendix Scintilla Division. 


and sales relationship between the two companies. 
As established, the Sidney plant will have the re- 
sponsibility for all manufacturers sales, plus coor- 
dination of the parts and Service program through 
the same distributor and service centrals now 


handling Bendix fuel injection equipment. 


Simms fuel pumps are all presently manufactured 
in the in-line type, approximately 200,000 sets 
being produced annually. The high production 
in England by Simms and other fuel injection 
equipment manufacturers reflects the heavy diesel- 
ization in that country where in the first six 
months of 1960, 96 per cent of all tractors were 
diesel equipped. Also, of the 160,000 commercial 


vehicles produced in 1959, 76 per cent were diesel. 


The newest pump in the Simms line is the Mini- 
Mec in which the mechanical governor is an inte- 
gral part of the pump. Also, the MiniPump is de- 
signed so that it can be fitted with either the 
mechanical or vacuum type governor. The Mini- 
Mec will be available in 2, 3, 4, 5, 6 and 8 cylin- 
der models for either two or four cycle engines. 
The MiniPump is designed for engines up to 90 
cu. in./cylinder. Engine speed on four-cycle appli- 
cations ranges to 3200 rpm, and on two-cycle to 
2500 rpm. One of the features of the pump, out- 
side of its small size, is an excess fuel device which 
provides extra fuel for starting. 


Bendix Corp. Scintilla Division will 7 
also market Simms’ fuel oil filters. 
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DIESEL 


OPPET type exhaust valves are one of the 
| al components in a diesel engine. Despite 
the adverse environment in which they operate, 
they provide a high degree of reliability. In nor- 
mal operation, valves are subjected to elevated 
temperatures, high mechanical stresses and severe 
attack by corrosion and oxidation. To supply a 
satisfactory part under these conditions, product 
development is continuous to take advantage of 
metallurgical advances and new processing methods. 


Several years ago a field survey indicated that in 
a number of cases exhaust valve failures were re- 
sponsible for premature engine maintenance. In 
Figure |, a breakdown of the failure types found 
is shown. Valve breakage, the predominant failure, 
originated from two separate causes. Fatigue and / 
or impact failures occurred on the valve head, re- 
sulting in the loss of chordal segments. Surface 
stress risers such as nicks, scratches and corrosion 


pits act as a nuclei for this failure. 


The second breakage type 
failure encountered was 
radial cracking commonly 
identified as thermal fa- 
tigue. Radial cracks origi- 
nate at the head O.D. or 
the seating surface and 
progress toward the head 
center line. These actually 
J. M. Cherrie are tensile failures with 
adjacent particles of ma- 

terial being pulled apart. The cracking progresses 
into the head to the point where the increased 
cross section sustains the applied stress. They then 
turn normal to the original path and follow a 
circular path around the head center. When two 
isolated cracks interconnect, a wedge shaped seg- 


ment is dropped from the head. 


Once these field data were recognized, the Valve 
Division of Thompson Ramo Wooldridge Inc., 
Cleveland, Ohio embarked on a development pro- 
gram to find more useful materials from a struc- 
tural standpoint and with greater resistance to 
radial cracking. In Figure 2, stress elongation data 
are shown for the materials in use at that time 
and also the improved materials later released. 
\ laboratory bench test was developed to rate 
materials in terms of their relative resistance to 
racial cracking. The tests are conducted by mount- 
ing a valve in a fixture built like a typical installa- 
*Mr. Cherrie is manager-product engineering for 
the Valve division of Thompson Ramo W ooldridge, 
has contributed a number of technical articles on 
valve train parts and holds several patents relating 


to fabrication and processing of poppet valves. 


By JAMES M. CHERRIE* 
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VALVE GUTTERING OTHERS 
BREAKAGE 


Figure 1. Exhaust valve field failures. 


tion. In a cycle test, the valve is alternately raised 
into an induction coil and heated, then rapidly 
closed onto a water cooled seat. The thermal 
cycle is severe with failures produced in a few 
hours. Tests run on the new materials indicated 
a greater resistance to radial cracking. Field ex- 
perience later verified the rating order and the 


relative improvement between materials. 


Considerable development work had been done on 
materials applicable to gasoline engines, thus the 
alloys available were designed for corrosion and 
oxidation resistance and high mechanical proper- 
ties. It was found generally that materials with 


ENGINE VALVE TRENDS 


excellent corrosion resistance in gasoline engines 
did not afford similar protection when attacked by 
the constituents present in diesel fuels. In diesel 
engines, the valve requirements are quite differ- 
ent. The fuel contains no lead, but sulphur and 
other metallic salts or oxides act as corrodents. To 
insure complete fuel utilization, the engine re- 
quires large amounts of excess air increasing the 
oxidation attack. Fatigue life becomes increasingly 
important with engines running for long time in- 
tervals between overhaul. After an extensive test- 
ing program, a series of high hot strength fully 
austenitic wrought alloys were proposed and al- 


most immediately put into production. 


\ current field survey, shown in Figure 3, indicates 
a decided change in the failure type. Despite a 
continuous engine rerating program, resulting in 
increased engine speeds, displacement and Bmep, 
the materials originally proposed still provide ade- 
quate structural strength. The remaining valve 
problem most prevalent today is face burning or 
guttering. A large percentage of these failures 
result from deposit channeling across the valve 
face. In normal operation, heavy brittle deposit 
layers form on the valve face. In time, the deposi- 
tion chips off opening a channel through the seat- 
ing surface permitting the escape of hot high 
velocity gases. Once blowby occurs, the failure 
follows in a limited number of cycles. Under these 
conditions, the temperature and oxidation re- 


quirements are so severe that no discernible differ- 


Figure 2. Valve steel stress elongation curves. 
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Figure 3. Exhaust valve field failures today. 


PERCENT OF FAILURES 


ence in time to burning is found between low 
alloy ferritic materials and highly alloyed aus- 


tenitic valve materials. 


\ spectographic analysis of the ash-like deposit 
present on the valve faces indicates a high percent- 
age of calcium, barium, zinc, phosphorus and 
traces of other metallic alloys. These metallic salts 
and oxides originate in part from the high addi- 
tive content detergent type lubricating oils now 


in general use. 


For satisfactory valve performance under these 
conditions, engine manufacturers can consider sev- 
eral steps within their control: 

1. Minimize engine oil consumption to reduce 
the volume of oil available in the com- 
bustion chamber to form deposits. 

. Restrict the flow of lubricating oil to the 
valve. Supply an adequate amount with no 
excess. Any excess oil is potentially avail- 
able to increase the deposit level. 

. Select the proper type of lubricating oil. 
Certain engines operating under severe 
conditions with low grade fuels require 
highly additive detergent type lubricating 
oils. In less severe applications, lower de- 
tergent level lubricating oils, with reduced 
ash forming potential should be consid- 


ered. 


Once this problem gains more recognition, we be- 
lieve that several logical steps will be taken to pro- 
vide a solution. First, a new series of ashless 
lubricating oils is appearing for light duty gen- 
eral automobile use. Further development of this 
program could provide a reduced ash content 
heavy duty lubricant. Second, lubricating oil con- 
sumption increases exponenetially with respect to 
engine output. Manufacturers marketing highly 
developed turbocharged engines will find im- 
proved means of reducing oil consumption 
through improved piston and ring designs and 
cylinder blocks and heads incorporating increased 
rigidity. We believe that each of these steps must 
be undertaken before diesel engines can progress 
into their next stage of development. 


References 
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P.O. Box 10398 « Fort Worth, Texas 
Branch Piants: Hawthorne, Calif., Fort Wayne, ind. 
in Canada: Stratofiex of Canada, inc. 
in Great Britain: Stratofiex (U.K.) Ltd. Toronto, Tulse 


HOSE ASSEMBLIES 


SF 211 — Shown above, left, the all-purpose, single wire 
braid hose assembly suitable for universal industrial appli- 
cations. Withstands temperatures from —40°F to 250°F. 


SF 213 — Shown above, center, the lightweight single wire 
braid, fabric covered hose assembly designed for het engine 
oil and fuel lines and many other applications. Withstands 
temperatures from —40°F to 300°F. 


SF 224 — shown above, right, the high temperature stain- 
less steel wire braid covered Teflon hose assembly, designed 
for chemicals, petroleum or synthetic base lubricants, acids, 
solvents, steam service and hot asphalt lines. Withstands 
temperatures from —65°F to 450°F. 


Both manufacturers and users of diesel equipment can rely on 
Stratoflex flexible hose and hose fittings to reduce downtime, 
speed replacements and hold maintenance costs to a 
minimum. Stratofiex hose has the proven durability that is 
necessary for dependable service. Stratoflex detachable and 
reusable fittings simplify maintenance and assure vibration- 
proof, leak-proof connections. Hose lines can be made up 
rapidly on the job, thus reducing costly downtime. For com- 
plete information on Stratoflex diesel-proved hose and fittings, 
write for Industrial Catalog 201. 


SALES OFFICES: 
Atlanta, Chicago 
Cleveland, Dayton 
Detroit, Fort Wayne 
Fort Worth, Hawthorne 
Houston, Kansas City 
Milwaukee, New York 
Orlando, Philadeiphia 
Pittsburgh , San Diego 
San Francisco, Seattle 


| 
q 
Le 
we 
DIESEL-PROVED 
| 
is 
. 
te 
DURABLE EASY TO INSTALL REUSABLE FITTINGS 
“ae 
4s ab 
Rte 


es the conception of the diesel engine, it 
oF has gradually found its way into a great 
many applications where assured performance and 


operating economy are requisites. During the early 
developments the large size of most diesel engines 
limited their applications but the smaller, com- 
pact high speed engines of today have few appli- 
cation limitations. In fact, during the last few 
decades the diesel engine has become extremely 
popular in many fields heretofore handled ex- 
clusively by the gasoline engine. While there is a 
definite place in our modern mechanized world 
for both gasoline and diesel engines, more and 
more vehicle and equipment manufacturers, pre 
viously featuring only gasoline power, have either 
introduced new diesel powered models, or are 
offering diese! engines as an option, With this 
growing increase in the diesel engine's popularity, 
it might be worthwhile to consider what there is 
about the diesel which provides for universal ap 
plication to so many industries, what makes it so 
desirable, and what makes it different from the 


gasoline engine so important to our daily living 


If two engines of equal size were placed side by 
side, one a diesel, the other a gasoline engine, 
they would bear many striking similarities. Both 
engines have cylinder blocks, heads, cylinders, pis 
tons, connecting rods, crankshaft and valve mech 
anisms, But despite the many similarities, closer 


investigation will show many differences, 


On the diesel engine we will not find the distribu- 
tor, coil, spark plugs, wiring, carburetor, or other 
familiar components we see on the gasoline en- 
gine. Instead we will find a fuel pump, fuel lines 
and fuel injectors. On some types of diesels we 
may only notice the pump and fuel lines unless 
we remove the valve cover. On many diesel engines 
we might find blowers or superchargers. When we 
look further and visualize what takes place within 
the engines during their operation, we find the 


major differences between the two engines. 


In the gasoline engine the fuel and air are mixed 
before they flow into the cylinder during the 
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A COMMENTARY BY GEORGE R. MACKEY 


George R. Mackey was long associated with Detroit Diesel 
Corps and had prior experience avs mechanic in Europe and the U.SvAy which enabled him 
become well acquainted in the diesel and service fields and 
ice industry from the customer’s and management's viewpoint. 

Tech and in the Army Ordnance during World War II provided the necessary requirements in 
planning service programs. Progressive advancement in diesel service areas in General Motors 
and with Detroit Diesel led to his position as Supervisor of Service Promotion. Upon termina- 


Engine Division of General Motors 


to obtain a broad scope of the serv- 
Further training et Carnegie 


tion of employment with General Motors in 1952, he joined Clayton Manufacturing Company, 


and his present position with this organization is 


Diesel Vs. Gasoline Engines 


intake stroke. Theoretically we consider this mix- 
ture to be in a ratio of 15 parts air to | part of 
fuel. Actually the ratio will vary from about 11:1 
to 14.5:1, depending on the operating conditions. 
In the diesel, air only is taken into the cylinder 
during the intake stroke, the actual mixing of 
air and fuel taking place inside the cylinder. 
During the compression stroke the carbureted 
gasoline engine compresses the mixture of air and 
volatile fuel. The compression ratio varies from 
8:1 to 10:1, with a compression pressure in the vi- 
cinity of 140 psi, and,compression temperature 
from 400° F. to 500° F. Because air only is in the 
diesel cylinder during the compression stroke, 
compression ratios of 13, 14, 16, and 18:1, or even 
higher, are quite common, with a resulting pres- 
sure of around 500 psi, and temperatures in the 
neighborhood of 900° F. to 1000° F. 


It is the electric spark introduced to the combus- 
tion chamber of the gasoline engine, as the piston 
approaches top-dead-center, which causes the air 
fuel mixture to start burning to start the power 
stroke. The diesel cycle does not require an elec- 
tric spark to start the combustion in the cylinder, 
but operates on the compression ignition princi- 
ple, a metered volume of fuel injected at the 
proper time into the cylinder containing the high- 
ly compressed, high temperature air. As the aver- 
age diesel fuel starts to burn at temperatures 
around 450° F., we can see that combustion is 
assured when it is injected into 1000° F. air. 


The pressures on the diesel piston are naturally 
higher because of the high compression pressure. 
Actually it is true for. any internal combustion 
engine, that the higher the compression ratio, the 
higher the combustion. pressure, and the greater 
the efficiency. Proof ‘of this can be found by re- 
viewing the increase in compression ratio in our 
automobile engines throughout the years. Each 
increase has resulted in greater power and more 
efficient engines. In the diesel engine the compres- 
sion ratio is far greater than that used for the 
gasoline engine, thus greater power with less fuel 
consumption is acquired. The pressure on the 


is Sales Manager of the Dynamometer Division. 


diesel piston, after the fuel is injected and com- 
bustion takes place, approaches 800 to 900 psi. 
At the completion of the power stroke, as the 
exhaust valves open, we find in the gasoline en- 
gine exhaust gas temperatures of 1800° F. or 
higher, and a carbon monoxide content of 2 per 
cent or higher. The exhaust gases leaving the die- 
sel cylinder are much cooler, generally, between 
700° F. and 1000° F. for naturally aspirated 
engines, and slightly hotter in turbocharged en- 
gines. The carbon monoxide content in the diesel 


exhaust is only a fraction of | per cent. 


Possibly the greatest attribute of the diesel engine 
is its high thermal efficiency, and by reviewing 
the efficiencies of other sources of power, we can 
see why the interest in diesel engines is increasing. 
We know that a pound of typical petroleum fuel 
contains about 18,500 Btu's, or heat units, and 
when we consider percentages of these Btu's which 
are converted to useful work and the amount lost 
through waste heat, friction, exhaust, and cooling 
for the different engines, we can easily evaluate 
the efficiency of the diesel. 


The steam engine, popular for many years with 
railroads, had a thermal efficiency of 6 to 8 per 
cent; the steam generators or turbines used in 
electric power plants operate with a thermal effi- 
ciency of 16 to 30 per cent; the gasoline engine, 
as found in the average automobile, piston engine 
aircraft, and other means of transportation, has 
an efficiency of 22 to 28 per cent; the diesel en 
gine, used for railroad, marine, stationary power, 
truck and bus applications operates with an effi- 
ciency of 32 to 38 per cent. A simple evaluation 
of thermal efficiency might be to compare the 
above efficiencies with the amount of work re- 
ceived from a dollar purchase of fuel. These 
thermal efficiency figures are very important when 
considering engine operation over many thousands 
of hours of operation, even when we compare 
diesel efficiency with the higher efficiency of the 
modern automobile or truck engine, the increase 
can be significant. For example, a 200 horsepower 
gasoline powered truck may show a fuel mileage 
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of 51% miles per gallon; a diesel equipped truck of 
equal power, operating under similar conditions, 
could show 614 to 7 mpg. 


While the full power efficiency of the diesel is of 
major importance, the operating efficiency at part 
throttle is also worthy of consideration, as en- 
gines are not always run to develop full power 
and speed. With the gasoline engine we are always 
concerned with a more or less fixed air-fuel ratio, 
regardless of the load applied. But the air-fuel 
ratio of a diesel engine is proportionate to the 
actual power output. This is understandable when 
we realize that at any given rpm, the diesel air 
intake will remain constant while the fuel injec- 
tion rate is varied to handle the power demands 
on the engine. In the gasoline cycle the engine 
runs rich when the air-fuel ratio falls much below 
10:1, and lean when it is above 15:1; the diesel 
engine air-fuel ratio starts too rich for clean 
exhaust operation at about 18:1 and can conceiva- 
bly be leaned to 100:1 at light or no load. 


For all general purposes, we can say that maintain- 
ing an air-fuel ratio in the diesel is unimportant 
and, in fact, there is always more than enough air 
compressed in the cylinder to burn the quantity 
of fuel injected. Furthermore, when we consider 
that regardless of the applied load, the gasoline 
engine will always operate on the theoretical 15:1 
air-fuel ratio, even though the engine may be 
running only at part load, the combustion tem- 
perature is close to full load operation. One part 
of fuel always has to heat fifteen parts of ait 
during combustion. Because of the variation in 
fuel injection rate, with constant air volume, the 
temperatures in the diesel are not as high. Be- 
cause of these lower operating temperatures, less 
heat is lost to waste in the diesel. 


Improvements in design, better metallurgy, in- 
creased operating economy, and higher thermal 
efficiency are the contributing factors to diesel’s 
growing popularity. Progress made during the last 
few years surpasses by far the past history of diesel 
progress. Today, the diesel is on the threshold of 
many new applications—truly we can say that the 
diesel engine has come of age and will continue 
to become more popular each year. 


Cummins Promotions 


Robert A. Cumming has 
been named director-en- 
gine sales, construction 
and industrial equipment 
for Cummins Engine Co. 
He joined Cummins in 
early 1960 as manager—Los 
Angeles regional office. Be- 
fore joining the firm he 
R. A. Cumming was manager of manufac- 
turing sales for Caterpillar. 
Other new promotions include: H. J. Graninger 
to director-engine sales, highway equipment; J. 
P. Morgan, to director-field sales; L. M. Griffin, 
to director-government sales; J. L. Keyes, to di- 
rector-sales services; and W. D. Blizzard, to gen- 
eral manager, Cummins Diesel Sales Corp. An- 
nouncement was made by R. W. Franck, vice-pres- 
ident-sales. 


VAPOR PHASE PUTS ENGINE 
HEAT TO WORK, CUTS FUEL 
AND EQUIPMENT COSTS AT 

TIDEWATER’S VENTURA PLANT 


Vapor Phase Units on each of eight gas engine compressors 


BEFORE VAPOR PHASE” 


Power at the VLW Lease Gas Compressor 
Station consisted of eight Gas Engine 
Compressors of 2250 BHP total. 

Engines were cooled by large radiators 
with fans, driven by separate multiple 
cylinder gas engines. 

Gas-Fired Oil Heaters were used to sepo- 
rate water ond sludge from crude oil. 
Therefore Tidwoter had the cost of addi- 
tional engines and fuel to cool compressors, 
plus fuel cost to heat oil, 


AFTER VAPOR PHASE” 
INSTALLATION Crude Oil Treoters 4000 steam per 


1. Engines ore cooled by thermal hour recovered by Vapor Phase from engine heat. 
circulation providing uniform LN 
temperature throughout the engine. 

Separate gas engines to run radiotor 
fans are eliminated. 

. Recovered heat from the engines 
produced 6750 pounds steam per hour 
which is fully utilized. 

. Gas-Fired boiler is eliminoted. 

. 4,000 pounds of steam per hour 
heats the crude oil to seporate water 
and sludge from oil. 

Excess steam is used to heat the 

workmen's locker room and to drive 

a steam turbine for the standby 

condenser-engine cooler. 

Engine maintenance is reduced. Excess steam drives turbine for standby condenser, 


ENGINEERING CONTROLS, Inc. 


AN AFFILIATE OF ST. LOUIS SHIPBUILDING & STEEL CO. 


611 E. Marceau 1939 N. Hillhurst Ave. 
St. Lovis 11, Mo, los Angeles 27, Calif. 
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READY NOW! The completely new 1960 Marine Tractors Bulletin tha, Inc., 80 Hancock St., Quincy 71, Florida Diesel News 


edition of the DIESEL AND GAS ENGINE 

CATALOG, Volume 25, can now be pur- 

chased. If you design, purchase, sell, oper- features, specifications and shows instal- a 

ate or service diesel, dual fuel, or gos lations of Harbormaster Marine tractors OGP Division Conference 

engines, the Catalog is essential to you ‘ 7 

and your business. This giant, 442 page, Harbormasters are heavy-duty marine The Oil and Gas Power Division of 

‘ty of Mechanical supply the two Waukesha marine diesel 

book hos been rewritten, revised and outboard and propulsion units, all in The American Societ { Mech PI 

brought up to date completely from cover one complete package. A comprehen- Engineers will hold their 33rd Annual 

to cover ond costs just $10 postpaid any- sive table gives specifications on 17 Conference and Exhibit at the Jung Guard patrol vessel USS Brier. The 


where in the world. Send checks, money : 
orders or company orders to DIESEL AND = models from 40 to 500 hp. For a copy Hotel, New Orleans, La., from April Waukesha diesels are rated 315 hp at 


Cal 9110 Sunset oF the catalog write Murray & Tregur- 10-13, 1961 1200 rpm and have 2.5:1 Snow Nab 
stedt r&r gears. 


YY, engine. oe buy 3 MARY Clair, a 48 ft. Chris Craft cruiser 
you heed 7 from Bahia-Mar, Fort Lauderdale, was 
repowered by Ellis Diesel Sales & Serv 
WAMKESHA ice with a pair of General Motors 6V-53 


\ new 2-page condensed catalog gives Mass. 
By Ed Dennis 


SIMPLEX Sales Co., in Hialeah, will 


engines for repowering the 100 ft. Coast 


lers. Also included was a 3 kw Onan 


desig diesels, 181 shp at 2800 each, with 2:1 
gas) r&r gears and Columbia 22x23 propel- 
diesel generating set. 
VLROBU (5788 cv. in.) 


} 
. 
PEN Caterpillar DW-21 motor scrapers 


(25 cu. yd.) with the help of several 


Need a gas engine? How can you pick a gas engine 
that’s “tailor-made” for your needs? 
Get a Waukesha designed-for-gas engine! Then you can 


D9 Cat bulldozers to push load, were 
used to move nearly two million cu. yds. 


of dirt by the White Construction Co. 


be sure—before you buy. Why? The Waukesha 

Y in their road building job of Interstate 

gas — ine is compiete. ou can get exactly #4 on the shores of Lake Monroe. The 
the right engine to meet your needs. The Waukesha DW-21 tractors were powered by six 


combination of designed-for-gas—and built-for-gas cylinder 300 hp turbocharged Cat diesels. 
construction features, and first-quality materials— 
with low fuel and lubrication costs— is the 
result of over fifty years’ experience in building fine engines. 
In oil fields all over the world Waukesha is the 
word and the buy-word for dependable 


full rated horsepower on gas fuel. 


THREE Clark five cylinder model 
HRA5TM gas engines with Amot en- 


ACra 


gine safety controls and McCord lubri- 
LRZBU (3520 cv. in.) 

cators were shipped via Inagua Arrow 
to Coatza-coal-cos, Mexico to be used in 


the oil fields. 


— \ model HD21 


WAUKESHA MOTOR COMPANY | | 
u ja Allis Chalmers dozer is 
Waukesha, Wisconsin u 
ix used by the Standard Sand & Silica Co.., 
Factories: Waukesha, Wi | of Davenport, to strip overburden from 
A A sand deposits. It is powered by a model 
lin WA KE HA cylinder dtesel rated ip at 
UKES| WAKCU (1197 cu. in.) NKRBU (1905 cu. in.) rpm. 
designed-for-gas engines. 
Send for literature. 
SAW the two new 65TD Euclid back 
A96-R-1 4 The ratings below are for standard engines without power consuming accessories dump trucks (54000 Ibs.) delivered to 
D R 8 600 6 the Williston Shell Products at High 
MODEL Features” | Bore &S. | Displ. | Torque-rpm BRAKE HORSEPOWER AT SPEEDS INDICATED Springs. These are powered with GM 
cK 4-A 2Vax3% 61 36-1600 5 6 8 9 "W 12 14 15 16 | 6-71 diesel engines and have Bendix 
FC 133 88-1200 12 16 20 23 26 28 30 31 31 31 Westinel 
180-GKe | 4-ac 3%x3% | 155 | 112-1400 15 20 25 30 34 37 39 42 43 
XAH 4c 3Mn4 186 120-1400 16 22 27 32 36 39 42 42 
190-GiB | 6-a 3%x4 265 | 192-1200 | 29 36 44 50 57 62 66 7 67 FOR temporary electrical power, Min- 
195-GL 6-A 4 x4 302 214-1200 32 40 49 57 63 68 72 75 76 . dae 
195-GK 6-A 4Vex4 320 217-1400 32 40 “0 58 66 74 80 87 93 ute Maid, at the grove under construc- 
135-GZ 6-A 4¥x5 451 315-1200 48 60 72 83 93 103 118 122 tion near Fort Pierce, is using a GM 
135-GZ 6-aV 4%x5 451 | 315-1200 | 48 60 72 83 93 1180122 1-71 diesel 
140-G2 6-A 4%x5% | 554 | 395-1000 | 60 75 90 104 116 136 
140-GZ 6-AV 4%x5% 554 | 395-1000 60 75 90 104 196 127 | 136 144 149 25 kva 120 volt 208 amp ac generator 
140-G2 6-avt | 4%x5% | 554 | 453-800 69 1s7 167178 plus a 4 cylinder International Harvester 
145-GZ 6-A 817 597-800 9! 135 155 174 205 219 230 
145-G2 6-aV 5%x6 817 | 597-800 9) 205 219-230 18 kva generating unit. 
145-GZ 6-avt 5¥x6 817 646-1000 98 123 147 170 193 233 249 264 
WaAKC 6-AV 6%nb% 1197 900-800 137 71 204 236 264 CUMMINS Diesel Sales Corp. at Tam- 
WAKC 6-aAVt | 6%x6% | 1197 | 1038-800 158 193 226 258 288 315 Li iar P- 
pa, repowered a Diamond T 723 hiway 
ENGIN tractor for Deseret Farms of Melbourne 
NKRB 6-ACV 7 «8% | 1905 | 1505-600 172 197 220 244 266 286 306 Pe eee : "180 diese 80 
eacvt | 7 sees | poo one with a Cummins C180 diesel (1 hp). 
LRORB 6-ACV BYn«BY 2894 2270-800 252 300 346 385 420 445 464 
LRORB 6-ACVt | 8%4x8% | 2894 | 2341-800 260 310 357 402 443 478 508 NORTH of Brooksville, the Lancing 
6-ACV 3250 2700-800 305 357 409 450 485 515 537 k C schi 
. is currently using two Michi- 
6-aCcvt 3250 2850-800 322 378 434 486 533 575 610 Roc 
ViROB 12-ACV 848% | 5788 | 4590-600 524 601 672 743 807 859 890 gan front end loaders for loading fin- 
VLROB 12-ACVt | 8%4x8% | 5788 | 4985-700 562 665 753 835 911 978 #@§=©1027 ished rock into trucks. The model 175 
*PEATURES: 4, 6, 12—No. Cylinders; A—Aluminum Pistons ;C—Counterbalanced; Ir—Cast Iron Pistons; V—Vibration Dampener. has a JT, 162 hp Cummins diesel and 
tSpecial high compression ratios gher horsepower and better economy to be fueled with dry methane type gas having a high heat valve of 1150 BTU/cv. ft. or less. the 275 A has an NTO-46-BI Cummins 
48 DIESEL AND GAS ENGINE PROGRESS 
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turbocharged 262 hp diesel; both have 
Clark torque converters, transmissions 
and axles. 


OVER in Nassau, Symonette took de- 
livery of a model H50 Payloader trac- 
tor shovel with an International Har- 
vester UD-282 diesel rated 90 hp at 
2200 rpm from Florida Georgia Tractor 
Co., Miami. 


AT Port Everglades, the Port Ever- 
glades Towing Co. is operating the 81 
ft. sister towboats Fert Lauderdale and 
Hollywood. Each is powered by a model 
DMQ36 Enterprise diesel engine. These 
16x20 diesels are rated 1200 hp at 300 
rpm. 


JACKSONVILLE Branch, Detroit Die- 
sel Div. supplied the diesel for the twin 


screw, 50 ft., Huckins cruiser, Vorlage, 
owned by E. G. Swaggert, along with 
the 6-71 series diesel engines were 1:1 
hydraulic r&r gears and 1.38:1 Huckins 
V drive. 


GOLD plated valve covers will be on 
the two Onan 3MDSL three kw 25 amp 


60 cycle generator sets when Capt. Al 
his 80 foot 
Belle, a paddle wheel showboat to oper- 


Starts launches Southern 


ate around Fort Lauderdale. 


ON the Miami docks, headed for West 
Indies Ports, a Caterpillar 944 A trax- 


cavator plus a 955 series H crawler trax- 
cavator along with a model D3420 
Caterpillar 150 kw, 187 kva, 1200 rpm 
generating set with a Maxim Silencer. 


Both installations used 


the original transmissions. 


of Greenville. 


AT Kissimmee we saw their new dual 
fuel Fairbanks Morse model 31-AD-18 
diesel in operation. It is rated 4200 hp 
at 277 rpm and drives a 3000 kw Fair- 
banks Morse generator. Also included 
in the installation are Hilco lube oil 
filters and a Woodward UGS32 governor. 


Truck Fleet Featured 


Featured in the Fuller Manufacturing 


Company's magazine, Transmission 
Topics, is the fleet of the Schwerman 
l'rucking Co. of Milwaukee, Wis. A car- 
rier of bulk cement and petroleum, op- 
erating in 11 states. The first install- 
ment of a two-part instructional story, 


“The Proper Installation and Mainte- 


nance of Trailer Axle Assemblies,” also 
appears, along with other articles out- 
lining transmission installations. From 
material supplied by the Shuler Axle 
Co., the second half of the axle story 
will appear in the next issue of Trans- 
mission Topics. A copy of Transmission 
Topics may be obtained from Fuller 
Manufacturing Co., Transmission Divi- 
sion, Kalamazoo, Mich. 


CITY of St. 
841 Fordson loader and backhoe tractor, 
powered by a Ford diesel engine devel- 
oping 37 hp at 2000 rpm. 


Cloud received a model 


THE W. & M. Construction Co. of Wil- 
liston received a Seaman-Andwall Pulvi- 


mixer powered by a General Motors 6- 
71 diesel engine and a Fuller 4-A 86 
transmission for highway construction 
work. 


rated 36 hp at 3000 rpm, powers the 
1214%4 kw Onan generator recently in- 
stalled on the houseboat jimp of Fort 
Lauderdale. 


MODEL GD157, Continental four cyl- 
inder diesel engines, 39 hp at 2000 rpm, 
supply power for the three Lincoln 


shield arc welding machines on the 
dredge Barlow currently dredging Miami 


harbor. 


A GM 4-53 diesel, 130 hp at 2800 rpm, 
was used in repowering from gasoline in 
a White highway tractor for Nationwide 
Moving Co. of Tampa and a GM 4-71 
E diesel was used in a similar repower- 
ing job for the Greenville Lumber Co. 


A Mercedes-Benz diesel, model OM636 | 


Based on a design proved in thousands of diesel engines in the field, 
Caterpillar’s new 220 horsepower 1673 Diesel Truck Engine combines 
a precombustion fuel system, turbocharging and aftercooling for out- 


standing performance and economy. 
The precombustion chamber assures full burning of fuel at all load 
conditions, utilizing a large single orifice that prevents fouling and 


makes possible the use of less expensive fuels. 

By cooling the air of this turbocharged engine with an aftercooler, 
the power of the 1673 is increased significantly. 

To deliver top power and oil control in each of the 6 cylinders, 


Caterpillar employs Perfect Circle piston rings on an aluminum-alloy 
piston with cast iron top ring groove. These rings were developed 


jointly by Caterpillar and Perfect Circle engineers and performance 
proved in extensive tests on Caterpillar Engines. 

The long-wearing M-alloy iron top ring is plated with thick, solid 
chrome for protection against high-compression wear, scuffing and 
scoring. The oil ring, with tempered steel coil spring, is specially de- 


signed for lasting face unit pressure and nonclogging performance. 


To get top performance when reconditioning your Caterpillar En- 


gines, see your Caterpillar Dealer for replacement piston rings 


PERFECT CIRCLE 


PISTON RINGS + 


POWER SERVICE PRODUCTS 


HAGERSTOWN, INDIANA + DON MILLS, ONTARIO, CANADA 
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Mid-West Diesel 
News 
By L. H. Houck 


1WO Allis-Chalmers model 21000, 200 
kw generator sets to D. Leone Construc- 
tion Co., Trinidad, Colo., from Power 


Equipment Co., Denver. Units were 
used to power a Barber-Greene, model 


848-A hot-mix plant. 


LYLE Seymore, Bird City, Kan., has in- 


stalled an Allis-‘Chalmers model 16000 
diesel irrigation engine on a deep well 
turbine pump. Unit was furnished by 


Power Equipment Co 


INLAND GM Diesel, Inc., Milwaukee 
has delivered six of the new 6V-53's, 
the new GM diesel, to Speedway Trans 
ports, Inc., Kenosha, Wis., for installa- 
tion in Ford F-800 trucks. 


REN T-A-Truck, Inc., Brillion, Wis., is 
converting five IHC CO-205 
GM-4-71E diesels from Inland GM Die- 
through Baur Truck Sales, Ap 


units to 


sel, Inc., 


pleton, Wis 


IIP lop Creamery, a division of Bea 
trice Foods, Inc., has taken delivery of 
a 1961 NCT-900 Dodge diesel. The unit 
is a member of the creamery'’s 159-unit 
fleet. This is a 


2,000 Ib 


pilot job hauling a 
payload which may lead to 
complete dieselization of the fleet. 


KANSAS CITY Transit, Inc., has added 


22 new air-conditioned “Silver-Liner” 


buses with GM diesels to its large fleet. 
MURPHY diesel dealer, Cummings, 
McGowan and West, St. Louis, is build 
ing a new $100,000 facility south of 8600 


Olive St 


THREE model 840 John Deere diesels 
Hancock 
Oklahoma City, from Okla 


homa City Equipment Co. 


with scrapers to Steelman 


Const. Co., 


H. D. Youngman Const. Co., Oklahoma 
City, has taken delivery of a model 604 
Lima crane with Caterpillar 326 diesel, 
114 yd. bucket, from R. A. Young & Son, 
Inc., Okalaoma City 


R. A. YOUNG & Son, Oklahoma City, 
has delivered a model 34 Lima dragline 
with &% yd. bucket and 4-71 GM diesel, 


to Sooner Const. Co. 


RUFUS 
taken 


Oklahoma 
model 440 


Bryant, City, has 


delivery of a John 


Deere crawler from Oklahoma City 
Equipment Co. This has a 2-53 GM 
diesel 

' 
BUCKEYE Ditcher, model 308, with a 


3-71 GM diesel to Geo. W. Davis Con- 


50 


from 


struction Co., Oklahoma City, 


Oklahoma City Equipment Co. 


INSLEY 45 ton truck crane, mounted 
truck with 
Cummins diesel, to Moore Bridge Co. 


on a Crane Carrier built 


\LLIS-Chalmers 21000 diesel 


power unit for operating complete saw- 


model 


mill of Fleming Lbr. & Mercantile Co., 


RESERVOIR 


RINGS 


Minturn, Colo. Unit has a 50 kw gen- 
erator driven crankshaft 
pulley and a Lufkin 200 hp gearbox 
direct drive to flywheel which provides 
the various types of power needed. Sale 


from front 


made by Power Equipment Co. 
U. S. Motors Corp., Oshkosh, Wis., is 


using GM diesels, models 6V and 8V-71 
in their uninterrupted emergency gen- 


erator sets. Units supplied by Inland 
Diesel, Inc., Milwaukee. 


MARQUETTE County Highway De- 
partment, GM model 4058C (4-71) for 
repowering a heavy duty truck. Sale by 
Inland GM Diesel, Inc., and assistance 
on installation details. 


COLORADO Springs, Public Utilities 


HEAVY-DUTY SOLENOID SWITCH 


GASKETS 


¥ 
2 
= 


BRUSH INSPECTION PLATE 


SHAFT SEAL 


NEW DELCO-REMY HIGH-OUTPUT MOTOR 


Completely new series of high-output cranking motors! 
These 12-volt motors have the torque and speed to do the 
same job as 24-volt motors of equal size and on the same 
battery power. No need for series-parallel switches and 
their complicated wiring on engines up to 900 cubic inches. 
These solenoid-operated, over-running clutch type heavy- 
duty cranking motors come with special two-piece drive 
housings that permit 24 different motor mounting posi- 
tions. Their new 50% longer brushes, together with seal- 
ing rings (optional) and large oil reservoirs (optional), 
assure extra-long operating time between overhauls. 


TOTALLY ENCLOSED DRIVE SHIFTING MECH- 
ANISM is protected against dirt, water, slush and ice. 
This enclosure, plus the shaft seal and linkage seal, also 
blocks transmission oil leakage into the motor and solenoid. 


TWO-PIECE DRIVE HOUSING DESIGN permits 24 
different solenoid positions which allows greater stand- 
ardization—cuts fleet inventories. Nose housings are 
available in S.A.E. #2 and #3 mountings. 

HEAVY-DUTY SOLENOID AND SWITCH provide 
positive pinion engagement and safely handle maximum 


starting current. Special seals keep out foreign material 
and allow increased contact life. 
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Department, has bought an Allis-Chal- 
mers diesel from Power Equipment Co. 


for repowering a motor crane. 


PETER Kiewitt & Sons, Oklahoma City, 
two model 820 John Deere tractors with 
JD diesels from Oklahoma City Equip- 
ment Co. 


VAUGIEN & Taylor Const. Co., Odessa, 


ja 


“0” RING 


SPRAG CLUTCH DRIVE operates with non-chamfered 
Pinion indexes on spiral spline, positively 
engaging ring gear before power is switched on. Engage- 
ment of the pinion and ring gear is maintained 
intermittent or sporadic engine firing. 

HEAVY BRUSH INSPECTION PLATES resist dam- 
age from use and handling—are sealed to prevent leakage. 


Engine manufacturers are invited to write directly to 
Delco-Remy for complete information and engineering 
assistance on the specific application of these new motors. 


Fleet owners should specify this motor for new trucks 


ring gear. 


through their truck dealers. 


MARCH 1961 


RESERVOIR 


Texas, an 820, 2-cylinder diesel, John 
Deere tractor and Hancock scraper from 


Oklahoma City Equipment Co. 


UNITED Air Lines, Denver, two Allis- 
Chalmers model 21000 200 kw diesel 
generator sets for standby service at 
United's new reservation central inven- 


tory facilities at Denver. 


TOTALLY ENCLOSED 
SHIFT MECHANISM 


during 


TWO-PIECE HOUSING 


Tachometer Bulletin 


A bulletin covering their line of electric 
tachometers, including types for station- 
ary, marine and vehicular diesel appli- 
cations has been published by The 
Electro-Mechano Co. The four page il- 
lustrated bulletin outlines the various 
types of electric tachometers available, 
gives dimensional drawings and also 


ONL RESERVOIR 


HEAVY-DUTY SPRAG CLUTCH 


Delco-Remy 
electrical systems 


GM DELCO-REMY - DIVISION OF GENERAL MOTORS + ANDERSON, IND. 


LIMINATES SERIES-PARALLEL SWITCHES 


FROM THE HIGHWAY TO THE STARS 


shows the firm’s line of ac and dc type 
tachometer generators. For a copy of the 
bulletin write The Electro-Mechano Co., 
241 E. Erie St., Milwaukee, Wis. 


New Gas Turbine 


Waukesha Motor Co. has developed a 
new industrial type gas turbine. This 
unit develops 400 horsepower for use in 
industrial, military, marine, automotive, 
oil field, and similar applications. The 
design, assembly, and testing of the tur- 
bine was done in collaboration with the 
Williams Research Corporation in that 
company’s laboratories near Pontiac, 
Mich. The turbine incorporates a cen- 
trifugal compressor, annular combustor, 
two-stage turbine section, and integral 
speed reducing gear case. The unit is 
a free shaft engine, providing high tor- 
off. 


the-road vehicle applications and can 


que characteristics for truck and 


be converted to a fixed shaft version 
for alternator drive and other constant 
speed applications. The 400 hp rating 
can be provided at output shalt speeds 
of 2500 rpm or 3600 rpm with the free 
shaft feature providing very high tor 
que at zero rpm. It is anticipated that 
this same engine will be rated in the 
future at 600 hp for some applications. 
The conservative design provides for a 
full power minimum period, between 
overhauls, of 20,000 hours. The use of 
sleeve bearings, throughout, (including 
high speed shafts bearings), is one of 
many innovations identifying this en- 
gine as a heavy duty unit. The turbine 
engine is a free shaft unit with pro- 
visions for conversion to fixed shaft for 
alternator drive applications. Compres 
sor speed is 36,800 rpm and power tur 


on OF 


bine speed is 25,270 rpm. The engine 
length (intake to end of output shaft) 
is 50 in., width over the exhaust col- 
lector is 28 in. Output shaft speed of 
3600 rpm is reducible to 2500 rpm 
within the same gear case by changing 
gears. Engine weight of 620 Ibs. includes 
fuel pump and control, less starter-gen- 
erator. Ratings are with 100° F. inlet air: 
hence, substantially higher ratings are 


available with normal inlet conditions. 


Filter Wrench 


\ new universal tool for the installation 
and removal of spin-on oil filters for 
automobile, truck and tractor use is in 
production by The Milbar Corp. The 
two-way cam action of the oil filter tool, 
Filtrench eliminates the necessity for 
strap and chain arrangements currently 
used. Designed to handle either smooth 
or rotunda type filters of varying sizes 
or with built-in hex nuts, this dual-ac 
tion tool can be used without “close 
quarter” problems. For further informa 


tion write Milbar Corp., 1900 Euclid 


Ave., Cleveland 15, Ohio. 
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Fishing Cruiser Swiftwind cruiser, constructed of 14 in. aluminum plate for 
the hull and ,*; in. aluminum for the deck house, 
has five water tight bulk heads, all of aluminum. 
The 55 ft. craft is big enough to be comfortable 
and light enough to be swift and economical to 
operate. It has a beam of 14 ft. and a draft of 
3 ft. 9 in. The Swiftwind has, for propulsion, a 
pair of General Motors 6-71 turbocharged marine 
diesels each rated 300 hp at 2300 rpm. They turn 
the five bladed Federal propellers through 2:1 
Allison hydraulic reduction gears and two inch 
diameter monel shafts for a top cruising speed of 
26 mph. All piping and tubing is of aluminum. It 


has a fuel capacity of 1900 gal., enough for ap- 


The Swiftwind was the first all aluminum welded 


built by Diesel Shipbuilding Co. proximately 1500 mi. of cruising, and a 900 gal. 


Florida. 


vessel to be 


of Jacksonville, This de luxe fishing fresh water capacity. 


Heavy-Duty Multiple-Speed Transmission 


Cotta heavy-duty transmissions match 
high-speed engines to big-machine production 


tough use! Closely spaced gear ratios provide 
the variable speeds required on rigorous big- 
machine production. And, hand assembly of 
all Cotta transmissions provides the dependa- 
bility and efficient performance that pumps, 
generators, locomotives, off-highway trucks, 
and similar equipment demand for long hours 
of trouble-free operation in the field. 


Balancing 2300 - 2400 rpm engines for best 
heavy equipment production is all in a day’s 
work for Cotta heavy-duty transmissions. Why? 
Because Cotta transmissions are especially 
engineered to handle the severe shock loads 
common in today’s big-machine operations. 

Extra-wide gears absorb 150 - 2500 ft-lb in- 
put torque loads of drilling rigs, power shovels, 
rock crushers, and mining equipment. Large, 
multiple-spline connections on alloy steel shafts 
eliminate stress points and provide maximum 
concentricity of gears. 


Diagrams sent free on request 


See our catalog in Sweet’s Product Design File. 
Check the detailed descriptions and specifica- 
tions on standard and custom applications. 
Then call Cotta (TWX-RK 7720 or phone 
WO 4-5671) for details on precision-built trans- 
missions designed especially to handle your 
heavy-duty power problem. 


+.0008" tolerances aid efficiency 


At least 400 - 500 inspections of each gearbox 
help maintain tolerances to +.0005". That 
accuracy won't wear off — even after long, 


Pumping Locomotives Construction Drilling 
HEAVY-DUTY TRANSMISSIONS 
COTTA TRANSMISSION CO., ROCKFORD, ILLINOIS 
52 
: 


Thermostatic Heater 


Phillips Manufacturing 


Co, announced addition 
of a new thermostatically 
controlled external tank- 
type heater to its line. The 


thermostatic feature of the 


new model serves as an 
automatic shutoff should 
the engine reach preset 


temperature or should the 
unit have been improperly 
installed so as to restrict coolant circulation. The 
coolant is warmed and circulated throughout the 
entire engine by thermosiphon action. This action, 
the manufacturer states, warms all moving parts 
of the engine and assures fast starting. Zero Start 
thermostatic heaters are available in six models. 
For complete information write Phillips Manu- 
facturing Company, 8200 Grand Avenue South, 


(its NEW) NEW 


Minneapolis 20, Minnesota. 


Division Sales Manager 


Burton M. Joseph has 
been appointed sales man- 
ager of the Industrial and 
Oil 
Young Radiator Co. 


Field Division of the 
Mr. 
Joseph has been employed 
by Griscom-Russell Co., 
Massillon, Ohio, manufac- 
transfer 


turers of heat 


equipment as a sales engi- 


B. M. Joseph 


neer, and by Yuba Indus- 

tries, Inc., San Francisco, Calif., also producers of 
heat transfer equipment as district sales manager. 
Immediately prior to his appointment at the 
Young Radiator Company, Mr. Joseph, was gen- 
eral sales manager of Solar Chicago, a division of 
U. S. Industries, custom plate fabricators and pro- 


ducers of process equipment. 


C-B Sales Appointments 


The Cooper-Bessemer Corp., has announced ap- 
pointment of David Salls as manager of gas indus- 
try sales and William B. Boyum as manager of gas 
turbine sales. Mr. Boyum has had a distinguished 
career in the field of gas turbine design and en- 
gineering, with 10 years direct experience in this 
field. During this period he was responsible for 
design engineering and special projects in the gas 
turbine department of Westinghouse Electric Cor- 


W. B. Boyum 


poration. Mr. Boyum was responsible for new 
products and new markets for the Cryogenic Ma- 
chinery Division of Air Products, Inc., and Dynam- 
ic Research, Inc. before his Cooper-Bessemer ap- 
pointment. Prior to his new appointment, Mr. Salls 


was manager of the company’s Gas Turbine Sales. 
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Underneath it all.. 


ig only one way to get to the Weiler Marble 
Company quarry of Ste. Genevieve, Missouri. 
Down a rough dirt road . . . over a steep hill . . . 
and deep into the ground. This is no problem to 
Cities Service. It’s just another example of how every 
customer gets reliable service . ..no matter where he is! 


The Weiler Company has depended upon 
Cities Service for the past 2'4 years. Mr. Herman 
Weiler, President, is impressed with the products as 
well as the service. For drilling, his company counts on 
Neptune 13Z oil. He states, “It’s the best drill oil I’ve 
ever used. Really sticks to the metal it’s applied to.” 


Mr. Weiler’s Schramm 600 air compressor engine has 
been running 12,000 hours on DC-300 oil without a 
repair. Results such as this convinced him to use 
nothing but Cities Service products for all his 
equipment. 

Mr. Weiler gets expert technical help, fast depend- 
able service, and the best products available . . . all 
from Cities Service. You will, too! For more inform- 
ation, contact your nearest Cities Service Office or 
write: Cities Service Oil Company, Sixty Wall 
Tower, New York 5, New York. 


it’s service 


CITIES ® SERVICE 


QUALITY PETROLEUM PRODUCTS 
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Improved Pipe Coupling 


Marman’s Flexmaster pipe coupling is now avail- 
able in an improved design and in a wider range 
of standard pipe sizes from % to 4 in. and in 
lengths from 2 through 36 in. A new gasket is 
now fully contained in the gasket retainer to 
assure uniform pressure of the gasket against the 
pipe and sleeve. Redesign of the coupling ends 
has increased the band tension load to provide a 
stronger joint. New elbows, crosses and tees are 
now also available. Joints can be supplied in either 
cadmium plated steel or with a black painted 
finish. The Flexmaster absorbs pipe vibration and 
shock and is corrosion resistant. It allows up to 
1° angular misalignment and permits both angu- 


lar and axial pipe movement without leakage. Fur- 
ther information about these joints may be ob- 
tained by writing for Flexmaster Bulletin No. 805 
from the Advertising Department, Aeroquip Cor- 
poration, Marman Division, 11214 Exposition 
Boulevard, Los Angeles 64, Calif. (Ts NEW) 


_..with a MAXIM ENGINEER on your team 


There's no need to go-it-alone when your design problem deals with 
noise suppression. You can save time and money by putting a MAXIM 


engineer on your team. 


He is a specialist in designing silencers to meet noise problems of all 
types of engines from giant diesels to “go-karts,” as well as special pur- 
pose silencers for jet aircraft, atomic submarines, waste disposal plants, 
chemical plants and heat recovery applications. 

Let us know your problems... we will work with your engineers... 


on your team...to solve them. 


Immediate delivery on most standard type silencers from regional stock- 


ing points. Write or call today. 


MAXIM 


DIVISION Plants: Shreveport, Louisiana 


A Subsidiary 


Headquarters: 


THE J.B. BEAIRD COMPANY, INC. 


of American Machine & Foundry Company 


P. O. Box 1115 Shreveport, Louisiana 


Clinton, lowa 


Sales agents in all principal cities and foreign countries. 
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Generator Set Heads For Venezuela 


After it was lowered onto a flat car at the Beloit 
(Wis.) Works, a 48-ton self-contained, packaged 
generating set (see cut) joined three other iden- 
tical Fairbanks-Morse units on the rail-and-sea 
journey to a Phillips Petroleum Co. power plant 
being built in the Southern Monagas, Venezuela 
oil fields. The engine can operate on any of three 
fuels, and the radiator and fan are in a completely 
self-contained unit (extreme left) so that they can 
be situated outside of a building with the engine 
and generator on the inside. Fairbanks, Morse 
equipped and shipped the 12-cylinder, 1920 hp 
engine as a spark-ignited natural gas engine. How- 
ever, it was shipped with additional parts, for 


mounting in the field, so that the engine can be 
operated also as either a straight oil diesel engine 
or as a dual-fuel engine using proportionate 
amounts of natural gas and oil. Phillips will use 
the four engines to supply prime power for pro- 
ducing, gathering and pipe line transmission of 
crude oil from the Venezuelan wells. Each unit 
consists of a model 38D8 14 engine, running at 
720 rpm, direct driving a 1360 kw 3-phase 60-cycle, 
4160-volt generator with its own belt-driven top- 


mounted exciter. 


Worthington Research Head 


Worthington Corporation's 
Compressor and Engine 
Division, Buffalo, has an- 
nounced appointment of 
Malcolm L. Land as di- 
rector of research for the 
Division. Mr. Land will be 
concerned with research 


and development projects 


on reciprocating compres- 


M. L. Land 


sors, gas and diesel engines. 

Prior to joining Worthington, Mr. Land occupied 
management positions with Air Products, Inc., a 
manufacturer of process equipment, and was form- 
erly chief engineer, Supercharger Division, Elliott 


Company. 


SAVE MONEY 
WITH 


diesel service incorporated 
2093 East 19th St., Cleveland 15, Ohio 


America’s largest GM fuel injector rebuilde 
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BENDIX BROADENS ITS DIESEL FUEL INJECTION 
CAPABILITIES WITH ADDITION OF SIMMS LINE 


Through a recent agreement with Simms Motor Units, 
Ltd. of London, England, Bendix will market and 
manufacture Simms fuel injection equipment for diesel 
engines in the United States. Thus, diesel engine manu- 
facturers and users will benefit through an extremely 
wide range of equipment for their fuel injection needs. 

Equipment manufactured by Scintilla Division of Ben- 
dix today is serving the fuel injection needs of leading 
U. S. diesel builders, particularly in the high-horsepower 


Sidney, New York 


Scintilla Division 


class. Now, with the addition of the Simms equipment, 
Bendix can offer multi-cylinder pump units adaptable to 
small- and medium-sized engines. Simms equips many 
makes of British diesels, as well as Ford diesel-powered 
farm tractors built in this country. 

The nation-wide organization of Bendix® fuel injection 
equipment distributors and service dealers will perform 
equivalent functions on the Simms units, with prompt 
deliveries and efficient service. For details, write: 


ation 


Export Soles & Service: Bendix International Division, 205 Eost 42nd St., New York 17, N. Y. 
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Navy Minesweeper 


Peterson Builders, Inc., Sturgeon Bay, Wis., de- 
livered their tenth non-magnetic minesweeper for 
the U.S. Navy to the Boston Naval Shipyard in a 
one week trip via the St. Lawrence Seaway. The 
vessel is 172 ft. 1134 in. overall, has a beam of 
35 ft. 114 in. and draft of 10 ft. 4 in. Displace- 
ment is 750 tons. The ship is powered by two 
GM Cleveland model 8-278A (NM) diesel engines 
rated 800 bhp each at 750 rpm. The engines each 
turn a 7 ft. dia. controllable pitch, three-blade 
Bird-Johnson propeller through 614 in. aluminum 
bronze shafts. Auxiliary and ships power is sup- 
plied by GM Detroit model 6902 (NM) 100 kw 


wenerating sets. Diesel oil capacity is 44 tons, lube 


oil capacity is 2 tons. The delivery crew consisted 
of Peterson employees. Navy complement on the 
sweeper is five officers, six petty officers and 63 


crewmen. 


POWER 


Air-Cooled 
1/%2—-72 HP 


Water-Cooled 
te 90 HP 


LISTER 
DIESEL 
ENGINES 


Simplicity, dependability, long life, continuous trouble- 


free service are stressed in these unbelievably versatile, 


air-cooled compact LISTER Diesels, exceptionally adapt- 


ed to your requirements. 


LISTER-BLACKSTONE, 
42-32 21st Street, Long Island City 1, N. Y. 


INC. 
STillwell 6-8202 


Canadian Lister-Blackstone Ltd., 1921 Eglinton Ave., E., Toronto 13, Ont. 
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American Bosch Promotes Two 


Appointment of A. John St. George as manager of 
planning and administration and Robert P. En- 
sign as Ensign product manager has been an- 
nounced by American Bosch Arma Corp. Both 
Mr. St. George and Mr. Ensign have been asso- 
ciated with American Bosch since that company 
acquired Ensign Carburetor Co. of Fullerton, 
Calif., and the two were subsequently merged. Mr. 
St. George had been Ensign product manager for 
the American Bosch Arma Commercial Sales Divi- 
sion. He will supervise the service, market re- 
search, advertising and operating services depart- 
ments of the Commercial Sales Division; also sales 
liaison with the American Bosch Arma plant at 


A. J. St. George 


Columbus, Miss. Mr. Ensign had various execu- 


R. P. Ensign 


tive positions with the Ensign Carburetor and 
since the merger has been assistant to the works 
manager and has had charge of Ensign manufac- 
turing operations. He now has charge of all mar- 


keting activities on Ensign products. 


Pneumatic Governor 


Design simplicity is the feature of a new pneu- 
matic governer developed by The Garrett Cor- 
poration’s AiResearch Manufacturing Division, 
Phoenix, Arizona. Pointing to this feature is the 
elimination of seals, bearings and flyweights which 
according to Garrett engineers results in long 
accurate life with very low hysteresis. In one ap- 
plication the unit serves as an engine-driven speed 
sensitive valve installed on a turbine engine to 
provide pneumatic signals to a compressor bleed 
valve at predetermined rotor speeds. An ultimate 
10,000 hour overhaul life for the AiResearch unit 
is predicted. AiResearch pneumatic governor dis- 


Ws 


assembled to show, from left, drive gear assembly, 
with special flexure-spring rotating assembly at- 
tached; housing for rotating assembly, and switch- 
er valve. In operation when rotor speed increases, 
the centrifugal force overcomes the pre-load of the 
flexure-spring causing an internal push-rod to 
move along the axis of rotation and thereby adjust 
the pressure controlling the position of a piston 
operated poppet valve in the upper housing. The 
high energy engine bleed air flow controlled by 


the poppet is then utilized to operate a suitable 
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control actuator. 
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Norwegian ship Belkarin sailed from New York 
with a shipment of new diesel-electric locomotives 
manufactured by Alco Products, Inc. of Schenecta- 
dy, N. Y., for the North Western Railways of 
Pakistan. The locomotives were designed for both 
passenger and freight service in Pakistan. They 
are Alco’s six-motor, 1800 hp class DL-541 units, 
each of which is powered by a 12-cylinder, Alco 
model 251 diesel engine. The ship's destination 
was Karachi, Pakistan. 


National Forge Announces 
Production of D-H Vacuum Steel 


The National Forge Co. of Irvine, Pa. has begun 
production of its D-H vacuum steel, having suc- 
cessfully treated three heats on the first day of 
operation. This advanced vacuum process is de- 
signed to remove gases from the steel, while si- 
multaneously providing a means of alloying under 
vacuum. Early heats show a marked reduction of 
hydrogen and oxygen, and accurate chemical anal- 
ysis. The pick-up of nitrogen between melting 
and teeming has been avoided. The vacuum unit 
was designed and built by the Lectromelt division 
of McGraw-Edison Co., based on recent develop- 
ment work at Dortmund-Horder Huttenunion, 
one of Germany's largest steel producers. Accord- 
ing to Duane E. Wilder, executive vice-president 
of National Forge, with the D-H system alloying 
and deoxidizing additions are made under vacu- 
um. This procedure is possible because the vacu- 
um treatment takes place in an easily heated ves- 
sel, preventing significant heat loss, and the treat- 
ment itself provides thorough mixing of the steel. 
Both killed and non-killed steels can be treated, 
with deoxidizing agents being added, if necessary, 
in the vacuum vessel just prior to teeming. Precise 
amounts of alloying elements are also added, with 


very little loss, during the vacuum treatment. Mr. 
Wilder also stressed the ficxibility of the system. 
Heats from ten to sixty tons can be treated as 
often as eight times in a 24-hour day, giving Na- 
tional Forge the facility to treat all the steel they 
melt. National Forge expects that their D-H vacu- 
um steel will, due to its reduction of gas content, 
provide forgings free from hydrogen flaking, allow- 
ing reduction of heat treacment required in many 
grades of steel. The reduction of oxide inclusions 
should also result in improved mechanical prop- 
erties. National Forge specializes in the produc- 


tion of carbon, alloy, and stainless steel forgings 

A completed heat of D-H vacuum 

steel is about to be released from the 

new vacuum treating unit installed 

at National Forge Co. Control room 
is at upper right. 


made from electric furnace steel. They melt, heat 
treat, and machine a wide variety of forged prod- 
ucts, including diesel and gas engine crankshafts. 


for all wearing 
surfaces where 


FREQUENT 
REPLACEMENT 


is required 


insist ON 
chrome plating 


Our customers tell us they hove never 
seen a better job of Hard 
Chroming. We can prove it to you, tool 


SEE OR CALL US NOW! 


M-C-M MACHINE WORKS CO. 


901 S$. £. 29th P. 0. Box 4485 
Ph. ME 7-2449 * Oklahoma City, Okla 


Now available! 


If you design, purchase, sell, op- 

erate or service diesel, dual fuel, 

natural gas engines or gas tur- 

bines—Here are 442 pages of 

complete and brand new essen- 

tial reference information for 

youon... 

e Engines 

¢ Turbochargers and Super- 
chargers 

Transmissions 

Accessory Equipment 

¢ Plus a large gas turbine 
section 


Ready to Mail 
Still only $10 per copy 


VOLUME 


DUAL FUEL ENGINES 
GAS TURBINES 


DIESEL ENGINES - 
NATURAL GAS ENGINES 


DIESEL AND GAS ENGINE CATALOG 

9110 Sunset Bivd., Los Angeles 46, Calif. 

Enter our order for copy(s) of Volume 25, DIESEL AND GAS 
ENGINE CATALOG. 

Check is enclosed Bill us 


$10.00 per copy (plus state sales tax when delivered in California). When ordering from 
Sterling Areas, remit £4:0:0 to DIESEL PROGRESS, St. Paul's Corner, Ludgote Hill, Lon- 
don, E.C.4. 


NAME POSITION 
COMPANY 

BUSINESS CLASSIFICATION 

ADDRESS 

CITY 


ORDER 
YOUR 
COPY 


Ship Locomotives to India = 
| 
| 
q 
| 
a 
DIESE! 
| 4 “ak 
| 
| ar 
| 
| 
MARCH 1961 57 


GM Dynamometer Calculator 


A new concept in the presentation of 


data needed to determine whether or 
not GM diesel engines on dynamometer 
test meet all factory-approved operating 
standards is incorporated in a new de- 


to service outlets of 


vice now available 
GM Diesel engine distributors and 
dealers. According to C. B. Clum, gen- 


eral service manager of the Detroit Die- 


sel Engine Division, this information 
has generally been available only through 
reference io various factory publications. 


The 


mometer calculator, 


new device, designated as a dyna- 
at the turn of a dial, 
reveals all test information required for 
GM Diesel tine. The 


information is provided by means of a 


any engine in the 


rotating wheel within the calculator. 


The wheel contains over 8,000 variables, 


which are coordinated with 54 basic 


model designations. As a model is dialed, 
accurate information pertaining to bhp, 
lubrication and all 


torque, pressures 


other data at the various throttle set- 
tings required appears in windows cut 
in the front of the calculator. With this 
information readily available for com- 
parison with actual dynamometer read- 
ings the operator can determine at once 
whether or not the overhauled engine 


meets all factory operating standards. 


New Engine Catalog 


Features of the recently introduced Allis- 
Chalmers model 10000 and 11000 diesel 
engines are described in a new, illus- 
eight-page catalog 
(BU-718) now available from the Allis- 
Mfg. Co., Engine-Material 
Handling Division, Wis. 


Performance curves and charts, and il- 


trated two-color, 
Chalmers 
Milwaukee, 
lustrations, including cutaways of im- 
portant components, are inc luded to ex- 
“A New Kind of Diesel Work 
Power" provided by these two new en- 


gines in the 100-210 hp class. 


plain 


Starting power... 


FOR 
MOVING 
FREIGHT 


Cuno Sales Engineer 


Donald S. Onnen has been named a 
member of the sales engineering divi- 
sion of The Cuno Engineering Corp. 
Onnen joins Cuno after five years as 
chief equipment engineer and opera- 
tional director of research for the New 
York, New Haven, and Hartford Rail- 
road. Earlier he was associated with the 
General Electric Co. in various techni- 
cal, engineering, and sales capacities for 
including foreign serv- 


fourteen years, 


ice in South Africa and Europe. 


ADS Sets Repair Standards 


Establishment of standard work titles 
and classifications for the repair and 
overhaul of diesel fuel injection equip- 
ment has been Henry 
B. Sirotek, president of the Association 
of Diesel Specialists. Mr. Sirotek stated 
standards are the result of more 


announced by 


these 
than a year of research conducted by 
the Standards Committee of the Asso- 
ciation the 
Lloyd Bailey, president of Diesel Injec- 
Ky. The follow- 
ing classifications for the repair stand- 


under chairmanship of 


tion Service, Louisville, 


ards have been established: 1. Complete 
overhaul, 2. Necessary minor repairs, 
and, 3. Testing only. A complete ex- 
planation of the work involved in each 
classification is clearly outlined so that 
both customer and repair shop know 
exactly what type and how extensive 
service is expected. Service members of 
the Association have been furnished 14 
in. x 18 in. two-color posters to be dis- 


played in their shops so customers can 


MECROME 


be familiarized with the stand- 
Bailey, 


Committee of 


repair 
chairman of the Stand- 
ards ADS that 
“these standards will help materially to 


ards. Mr. 
stated 
clarify the repair service to the cus- 
tomers, the service shop and the man- 
ufacturer.’" A_ reproduction of the 
A.D.S. repair standards poster may be 
obtained free by writing to the Associa- 
tion of Diesel Specialists, 633 East 63rd 


Street, Kansas City 10, Mo. 


Engine Sales Manager 


Appointment of Ed Cryer as engine sales 


manager of Peterson Tractor Co. has 
been announced by Howard Peterson, 
president of the Caterpillar dealership 
at San Calif. Mr. 


been with Peterson's ten years and for- 


Leandro, Cryer has 
merly was a service representative with 
Caterpillar Tractor Co. Most recently, 
he has been in charge of sales for Peter- 


son Marine, a division of Peterson Trac- 
tor Co, 
Field Personnel Shifts 
Stewart & Stevenson Services, Inc., Hous- 


ton, has announced a shift in field per- 
sonnel assignments in North and West 
Dick Brough, 
operations manager at the firm's Odessa 
Lub- 
bock as manager of the firm's sales and 
facilities at that location. Royce 


Garner succeeds him as Odessa Opera- 


Texas locations former 


branch has been transferred to 


service 


tions Manager. Prior to his new assign- 


ment Mr. Garner had served as assist- 


at Odessa. 


ant operations manager 


gives longer liner life 


At shops of one of the largest users of 
diesel engines*, a Mecrome liner pulled 
after 103,000 miles had wear of only 
.00025’"' Such reports are possible be- 
cause of Metal Finishers improved 
chromium plating techniques, liner 
specilization and strict quality control. 
Find out today how the Mecrome 
process can reduce liner costs to an all 
time low. Send us a trial order today! 


Over the long haul, 
Quincy Compressors de- 
pendably deliver a maxi- 
mum of low-cost, reliable 
air power for freight and passenger diesels. 


*NAME ON REQUEST 


uine 


COMPRESSORS 


Write for free 
POSITIVE PROOF 
folder. Shows how to 
save hundreds of dollars 
on liner costs. 


METAL FINISHERS, INC. 


1725 E. 27th St. ¢ CLEVELAND 14, OHIO « TEL.: Vanin 1-0511 
3125 BRINKERHOFF ROAD « KANSAS CITY, KANSAS « 
TEL.: DREXEL 1-8501 ¢ In Canada: National Hard Chrome 


If service is needed, it’s available across the country and 
around the clock from any one of more than a hundred 
Quincy Authorized Service Depots. 


need from 1 to 90 CFM. 


FIGHTS FRICTION TO THE 


Models for every Write for 


catalog today. 


QUINCY COMPRESSOR CO., Dept. DP361, Quincy, Ill. Piating Co., Ltd., Toronto, Ont. 
Makers of the World's Finest Air Compressors 
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Inland River Reports 
By A. D. Burroughs 


THE familiar Wm. Penn, often-spotted 
on the Ohio, is plying under the new 
name, R. H. Bosworth II. The 176x36 
ft. towboat, powered with two National 
Superior engines for the rated 1400 hp, 
was purchased by the Point Towing Co., 
Point Pleasant from Union Barge Lines. 


A versatile craft, designed for push or 
pull, has been delivered by Southern 
Shipbuilding Corp. to Esso Standard for 
duty in the New York Harbor. The 85x 
26 ft. craft, christened Esso Pelham, has 
a rated 640 hp supplied by twin Fair- 
banks-Morse engines. 


NEW Diana Brent, equipped with a 
GM engine for the rated 900 hp, has 
entered the petroleum trade. The 78x24 
ft. towboat is the fifth to join the rapid- 
ly expanding fleet operated by the Brent 
Towing Co., Greenville. 


TWO Caterpillar engines, model D342, 
supplied by Fabick Bros. Equipment Co., 
Sikeston, Mo., provide 440 hp for the 
new switchboat in service for owner 
Cape Girardeau Sand Co. Named the 
Linder Diemund, the 52x15 ft. craft was 


completed at the owner's plant. 


NEARING completion at Siracusa Ship- 
yard, Morgan City, was a new tug for 
Siracusa and Verret Towing Co. The 
55x17 ft. vessel is scheduled to carry two 
GM 6-71 engines for the planned 450 hp. 


UNITED Electric Coal Companies, Chi- 
cago, has placed their new towboat, 
Ruth E., in action on the Illinois Water- 
way. Completed by Humboldt Boat 
Service, St. the 50x18 ft. 
has push-power provided by twin Cum- 
mins model NH6M for a total 350 hp. 


Louis, craft 


WE watched the sparkling-new towboat, 
the Austen S. Cargill, making good time 
with a good tow. Completed by St. 
Louis Shipbuilding and Steel Co., for 
Cargo Carriers, Inc., the towboat has 
ample power with a rated 6630 hp sup- 
plied from three Cooper-Bessemer en- 
gines. 


THE big Valley Voyager was at work 
for Mississippi Valley Barge Lines, put- 
ting in efhcient service with her Nord- 
berg power. The 200x45ft. towboat is 
starting the fourth year of duty with a 
rated 6000-plus hp from two Nordberg 
Supairthermal V-12 engines. 


UNION Barge Line’s towboat, Eastern, 
applied its 3500 hp supplied from White 
Motor Co. Superior engines, to push the 
famous barge Paleamon. The barge is 
specifically designed to carry the booster 
components for the Saturn space rocket. 
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THE Betty Moran was another excep- 
tionally active boat in recent weeks. The 
1956 production from St. Louis Ship- 
building and Steel Corp. was the first 
new inland towboat to perform for the 
Moran firm. Two GM engines supply 
the rated 2160 hp. 


BOB Benter, 140x35 ft. towboat oper- 
ated by The Ohio River Co., powered 
by Baldwin-Lima-Hamilton engines for 
the rated 2160 hp, received news space 
as the boat used by government and 
civic officials during an Ohio River tour. 


SOME of the newer vessels were sighted 
including the new Jayne Hougland, built 


by Nashville Bridge Co. last year for | 
Hougland Barge Line. The 150 ft. tow- | 
boat receives power from GM model | 


16-567C engines for her rated 3200 hp. 


THE Bill Wolter was busy for Cairo 
Terminal and Fleeting Co., with 600 hp 
delivered from a pair of Caterpillar 
engines. The 55x22 ft. towboat is the 
second craft to carry this name. 


Twin Turbine Boat 


A propulsion system using twin Solar 
Saturn gas turbine engines has been 
ordered by the U. S. Coast Guard for 
installation in a new 82 ft. patrol boat, 
Morris Sievert, Solar’s turbomachinery 
sales manager, has 
two Saturn engines will give the boat a 
2200 hp propulsion system for high 
speed search and rescue operations. The 


announced. The 


variable speed engines will drive con- 
trollable pitch propellers. Throttle and 
propeller control will be synchronized 
into one control unit. Delivery of the 
propulsion system to the Coast Guard 
is scheduled for February. The 82-foot 
patrol boat—designated WPB, is being 
built at the Coast Guard yard, Curtis 
Bay, Md. 


Spray Products Brochure 


Spray Products Corp., has produced a 
brochure on its product line for marine, 
logging, automotive, farm and industri 
al applications. Featured are descrip 
tions and illustrations of the company’s 
starting fluids, fire extinguishers, spray 
gear lubes, diesel fuel additive etc. A 
copy of the brochure can be obtained 
by writing Spray Products Corp., P.O. 


Box 1988, Camden 1, N. J. 
Delco Products Promotions 


New appointments and reassignments 
in the Industrial Motor and Generator 
sales department have been announce: 
by William J. Wagner, general sales 
manager of Delco Products Division of 
General Motors. Allan C. Wight has 
been appointed sales manager for ge: 
defense sales and railroa: 
equipment. Carl L. Holverstott will b: 
sales manager of industrial motors. M: 


erators, 


Wight has been with Delco Products 
since 1947 and has progressed through 
assignments as service engineer, sales en- 
gineer, new products manager and sales 
Delco-Matic door 
operators. Mr. Holverstott joined Delco 
1939 
test engineer, sales and service engineer, 


manager of garage 


and has served as 


Products in 


supervisor of appliance motor sales, and 


sales zone manager. 


READY NOW! The completely new |960 
edition of the DIESEL AND GAS ENGINE 
CATALOG, Volume 25, can now be pur- 
chased. If you design, purchase, sell, oper- 
ote or service diesel, dual fuel, or gos 
engines, the Catalog is essential to you 
and your business. This giant, 442 page, 
10% x 13%”, fully illustrated reference 
book hos been rewritten, revised ond 
brought up to date completely from cover 
to cover and costs just $10 postpaid any- 
where in the world. Send checks, money 
orders or compony orders to DIESEL AND 
GAS ENGINE CATALOG, 9110 Sunset 
Bivd., Los Angeles 46, Calif. 


Heat Transfer 


SHELL AND TUBE HEAT EXCHANGERS — For cooling 
jocket woter, lube oil, and torque converter oil by 
water. Available in fixed tube bundle construction 
up to 3,000,000 Btuh capacity; removable bundle 
construction for larger loads. Standardized sizes and 
arrangements for quick delivery—many from stock. 
Catalogs 1258A (fixed tube bundle) and 1160 (remov- 
able tube bundle). 


SUPERCHARGER INTERCOOLERS- 
AFTERCOOLERS — For high ond 
low pressure systems, cooling com- 
pressed air between supercharger 
blower and the air manifold. Seo- 


water or fresh-woter types. 
Catalog 160 


MONOWELD® RADIATORS — 
Heavy-duty, welded-stee!l con- 
struction. Replaceable single or 
multiple section cores. Capacities 
from 70,000 to 3,250,000 Btuh 


Cotaleg 160 


HORIZONTAL CORE HC® COOLERS — 
Deliver high volume cooling efficiency of 
vertical air discharge. In-line installations 
offer unlimited cooling capacities. 

Catoleg 557 


ENGINE JACKET WATER COOLERS 
Single or combination of jacket water 
ond lube oil, Wide size range with co- 
pacities from 210,000 to 3,000,000 Btuh 
Coteleg 1356 


ideas for solving heat transfer problems 
are GOOD IDEAS 


YOUNG RADIATOR COMPANY 


DEPT. 1-400 RACINE, WISCONSIN 


PLANTS AT RACINE, WISCONSIN AND MATTOON, ILLINOIS 
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New Crawler Tractor 


Allis-Chalmers has expanded its crawler tractor 
line to include a new compact unit—the HD-3 
with a 40 hp diesel engine having four cylinders, 
and a 37% x 43% in. bore and stroke, and 15.35:1 
compression ratio. It is rated at 1650 rpm. Rugged- 
ness is designed into this new crawler tractor. The 
main frame is 6 x 4-in. angle steel 54-in. thick. A 
large front beam and 3-in. diameter rear axle joins 
the frame and track assembly, which in turn is 


NEW anvexcusive 
with M‘Cord Model 55 Lubricator 


SAFE-LEVEL 
SIGHT FEED 


That's right! The finest lubricator on 
the market today has been refined 
to give you even more for your 
money. Now, the McCord Model 
55 Lubricator comes equipped with 
new, exclusive Safe-Level Sight 
Feed with these outstanding bene- 


fits for you . . . safe, sure warning of 
malfunction . . . quicker priming . . . 
better feed regulation . . . extreme 
accuracy . . . improved reliability. 
IMPORTANT: Safe-Level Sight 
Feed can also be added to existing 
Model 55 Lubricators. 


anchored to the final drives. Fast, smooth direction 
reversing is accomplished with a shuttle clutch 
that eliminates foot clutching or gear shifting. The 
shuttle clutch lever has three positions—forward, 
neutral and rearward, and provides smooth, inter- 


For COMPLETE details on this important new development write today to: mediate precision control between forward and 


M*CCORD CORPORATION 


Lubricator Division « Detroit 11, Michigan 


rearward. The transmission has four gears provid- 
ing speed ranges from 1.3 mph in first gear to 4.8 
mph in fourth gear. Speeds are equal in both 
forward and reverse in any given gear. The big 
capacity hydraulic systems available for the crawl- 


(its NEW) NEW 


FOR MAXIMUM FILTRATION OF DIESEL AND GAS ENGINE 
LUBRICATING OIL, FUEL OIL AND GAS FUEL--- 


with foortunes 


High flow rates 
Low pressure drop 
Choice of filter car- 


ers add further to operational ease. 


“F’ Series 
HILCO HYFLOW 
OIL FILTER 


HILCO FULL FLOW FILTERS 


tridges ‘lable i 
“Large dirt storage Available in capacities up 
area HILCO FILTER CARTRIDGE TYPE FW-718 COMBINATION to 2000 GPM and Micro Fil- 


tration at that .. . Remov- 
ing Particles 5 Microns and 
Smaller 


T D SURFACE AND DEPTH MICRO FILTRATION 
All steel welded con- — 


struction 
in-out pressure 


gauges 
Write to the PIONEERS of 
Quick action cover Micro Full-Flow FILTRATION 


lifter 


100 psi standard de- 
sign pressure 
Higher pressures 
specification 


i Swing bolt cover 


HILCO FILTER CARTRIDGE TYPE PL-718 EXTENDED 
SURFACE FOR EXTREMELY HIGH FLOW RATES 


construction 
THE HILLIARD CORPORATION 
122 WEST FOURTH STREET 
ELMIRA, NEW YORK 
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The 43 ft. Wheeler promenade deck yacht was 
recently repowered with a pair of Cummins 
C-175-M marine diesels to give added cruising 
range combined with economy and safety in opera- 
tion. The boat is owned by John Poole of Detroit, 
Mich. Allied Marine Corporation of Miami, Flori- 
da installed the diesel engines which are rated 
175 horsepower at 2500 rpm driving through 
Capitol model 2HE-HD-10200 marine gears hav- 
ing 2:1 reduction. Federal 26 x 22 in. three-blade 
Equipoise propellers drive the /roquois to a maxi- 
mum speed of 17.3 mph. The boat cruises at 14 
mph. The owner reported a sivings of 55 per cent 
in fuel costs using diesel over gasoline. A 13 per 
cent increase in the speed of the boat was noted 
with the change to diesels. 


New Hose Clamp 


A new clamp for hose or other general industrial 
applications is now being marketed by Marman 
Division of Aeroquip Corp. The Marman hose 
clamp has no perforations through the band to 
cause extrusion or scuffing of rubber. The steel 
screw engages on coined threads. Precision manu- 
factured to prevent snapping open or jogging 
loose, the clamp can be removed easily if required. 


It also provides uniform clamping pressure and 


@ NOW 500 WATTS TO 1,000 KVA. 
@ ADAPTABLE TO ANY INDUSTRIAL 
ENGINE WITH SAE BELL HOUSING. 
@ NEW SIZE FRAME 
monship ond 


top 
materials for which “ar 
s been known since 1928. 


is built 


UNIFORM QUALITY 
is achieved by constant, 
thorough supervisory 
checks throu: pro- 
duction. 


will not distort thin wall tubing. Wide diameter 
adjustment is possible becuuse of a high strength 
band. Another feature 
up which is directed away {rom the fastening side 


is the unusual band take- 


of housing to eliminate intcrference during assem- 
bly. The deep slotted steel screw is encased in the 
housing to allow easy, positive screwdriver engage- 
ment. Further information about the new hose 
clamp may be obtained by writing the Advertising 
Marman Division, 


Department, Aeroquip Corp., 


11214 Exposition Blvd., Los Angeles 64, Calif. 


Re-Babbitting Machine 


Now installed and operating at A. Moe & Co., Inc., 
Philadelphia, is a Golten centrifugal re-babbitting 
machine for restoring large bearings. Mr. Joseph 
President said, “This represents a sub 
A. Moe & Co. to 
diversify further into repairs of industrial bear- 


G. Cannon, 


stantial investment to enable 


ings.” The novel Golten machine shown above can 
handle bearings up to 26 in. inside diameter. It 
achieves even distribution of molten babbitt metal 
through spinning after the bearing is mounted on 
a rotating face plate. Members of the A. Moe staff 
have received special training at the Golten works 


in Brooklyn to become qualified operators. 


Boeing's Industrial Products Division has deliv- 
200 gas turbine-driven compressors for 
200th unit was a 


ered over 


airline ground support. The 
truck-mounted Boeing Turbo-Starter shown being 
American World Air- 


readied for delivery to Pan 


ways. Pan American put the first Turbo-Starter 
This 200th unit is also 
Boeing Turbo- 


Starter delivered to a commercial customer. The 


into service two years ago. 


the first of a new model of the 


new turbine compressor model includes turbine 


The term “fir-tree” 


wheels of fir-tree manufacture. 


describes a turbine wheel with mechanically. 


attached blades. This feature substantially reduces 


maintenance costs as fir-tree assembly makes pos- 


sible the replacement of damaged turbine blades. 


Wheels formerly were of welded construction and 


a damaged blade meant the scrapping of the en- 


tire wheel. Inspecting a fir-tree turbine wheel, 


which is one of the smallest produced today, are 
Steve Beggs, Boeing technical representative in 
charge of Turbo-Starter sales, left, and J. S. De- 
Lisle, Pan American supply manager in Seattle. 


LONG LIFE 

is assured because 
Koto Generator 

ond capacity allow 
characteristics beyond 
normal requirements. 


KATO MOTOR 
GENERATOR SETS 
HIGH FREQUENCY 
GENERATORS 

DC GENERATORS 
ROTARY CONVERTERS 
POWER CONVERTING SYSTEMS 


CSA APPROVED 
y Since 1928! 


Build, Machi. 


Of Fine Rotating Electri 


1443 FIRST AVENUE, MANKATO, MINNESOTA—Phone 8-294! 


NEW! 
500 KW 
GENERATOR 
Complete with 
all controls, 
couplings for 

ine of 
your 


Write or Phone Concerning Your Specific Requirements! 


K ATO ENGINEERING COMPANY 


Whaerever smooth, dependable pumping is required, you're apt to find 
VIKINGS. No wonder that VIKING PUMPS were used on the Nordberg 
diesel generating units at Vandenberg Air Force Missile Base in California. 


then, 


The bose must always be ready to launch its Atlas guided missiles without 
fail and the generating plant insures an independent, dependable source of 


Lubrication to each of the six 


5700 kw plant is supplied through VIKING PUMPS. 


power for this purpose Nordberg engines 


in the 8000 horsepower 


For the most dependable pumping equipment 


specify VIKING 


PUMPS. Used integrally or as independent units, VIKING PUMPS can be 
depended upon for efficient service and long life. For information, write for 
catalog 61SD VIKING PUMP COMPANY, Cedar Falls, lowa, 
U.S.A. In Canada, it's “ROTO-KING” PUMPS. Offices and distributors 


in principal cities. See ovr catalog in Sweet's Industrial Construction 
and Plant Engineer's File. 


SO 


YEARS 
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EVEN THE BEST PISTON RING — | 
ISN'T GOOD ENOUGH... 


This is the “craftsmanship line’ — world- 

famous DAROS Piston Rings and Cylinder Liners. 

No compromise with quality — you get the finest Swedish 
charcoal iron, finer finishes, closer tolerances, beveled inside 
edges — many other DAROS refinements af no extra cost! 
And Piston Products, Inc. makes sure you get the right ring 
for your application. 


Inquiries invited from Sales Representatives 


Skokie, 


BRIGGS OFFERS YOU, 
FREE, A COMPLETE FILE 
“SIZE DIESEL CATALOG 
COVERING ALMOST EVERY 
TYPE INSTALLATION IN 

_ THE DIESEL FIELD 


A BIG HELP in writing specifications, a handy reference in 
planning and maintaining any type installation where 
diesels are used . . . in fact, @ good source of diesel 
information that you can use day in and day out. Send 


for your copy today; no obligation. 


FUEL AND LUBE 
OIL FILTERS 


FILTER/SEPARATORS 


THE BRIGGS FILTRATION CO. DEPT. 367 
| WASHINGTON 16, D. C. H 
, YES! At no cost or obligation, send me your Above Manual. | 


West Coast News 
By James Joseph 


| EGIL Kleven, Seattle, has repowered his 
| 65 ft. dragger boat with a 21000 Allis- 


Chalmers marine diesel (230 hp at 1600 
rpm), the engine equipped with Schwit- 
zer turbocharger, and Capito] 3.88:1 hy- 
draulic marine gear. 


SOLD: to Orange Unified School Dis- 
trict, Orange, Calif. four Crown coaches 
with Cummins NHH-220 horizontal en- 
gines (220 hp at 2100 rpm). 


| PETER Kiewit & Sons Co., Long Beach, 


Calif. contractors, has taken delivery of 
a Hough Payloader powered by a Cum- 
mins C-175 (175 hp at 
waterfront project. 


2500 rpm), for 


TO the Nevada Club, Reno, a Cater- 
pillar D333 turbocharged diesel electric 
set (125 kw, 1800 rpm) as standby for 
the gambling casino. Sale by San Lean- 
dro, Calif.’s Peterson Tractor Co. 


RIVERSIDE Cement Co., Riverside, 
Calif., a division of American Cement 
Corp., has purchased 18 new Kenworth 
tractors (with 220-hp Cummins die- 
sels). Delivery via J. T. Jenkins Co., 
Los Angeles. 


TWO new Diamond T motor truck 
franchises—handling company’s heavy 
duty truck line, including diesels—have 
been awarded to Connell Motor Truck 
Co., Inc., Sacramento, Calif. and to 
Hudgins Diamond T Sales & Service, 
Denver. 


TO Hooker Paving Co., Big Pine, Calif., 
a Michigan front-end loader powered by 
a Cummins C-160 (160 hp at 2500 
rpm). Sale by Los Angeles’ Cummins 
Service & Sales. 


FOR Oregon's Nat MacDougal Construc- 
tion Co., a new model 1250 Lima shovel 
powered by an Allis-Chalmers 21000 
diesel (340 hp at 2100 rpm, with 16.1 
Clark converter) . Sale by Hamilton En- 
gine Sales, Inc., Portland. 


WAYNE Tingston, Hemet, Calif. has 
taken delivery of a Wagner tractor pow- 
ered by a Cummins JF-110 (110 hp at 
2200 rpm) . 


TO Salton Paving Co., Salton City, 
Calif, a Michigan Payloader model 
275-H with Cummins NTO diesel (262 
hp at 2100 rpm). 


DELIVERED: a Caterpillar D342 nat- 
urally aspirated diesel to Hutchinson 
Co., El Cerrito, Calif. The 170 hp at 
1200 rpm engine repowers a Northwest 


114 yd. shovel. 
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D & L Transportation of Vernon, Calif., 
has repowered a GMC truck with a 
Cummins C-160 stop-go engine (160 hp 
at 2100 rpm). 


DIESEL pipeline trenchers are literally 
plowing a scientific furrow: the 8 ft. 
deep, 300 mi. pipe trench for final link 
of the 36 in. Pacific Gas & Electric Co. 
natural gas line, bringing gas from Al- 
berta, Canada. University of California 
soil scientists will follow trencher—ex- 
amining California soils never before 
sampled. 


TO Washington Fish & Oyster Co., Kodi- 
ak, Alaska, a Western Ford diesel to re- 
power a small seiner. Sale: Pacific Fish- 
ing & Trading Co. 


VINNELL Corp., Alhambra, Calif., for 
its La Victoria, 
project, has taken delivery of two model 
MP-20 Murphy diesels (147 hp contin- 
uous at 1200 rpm), driving Palmer 100 
kw generators. Sale by Industrial Engine 
Sales, Los Angeles. 


Mexico, construction 


TO Web Pump and Supply Co., Escon- 
dido, Calif., a Lister-Blackstone HA-2 
(22 hp at 1800 rpm, air-cooled) , to drive 
farm irrigation pump. Sale: Bolstad 
Sales & Service, San Pedro. 


FOR the 46 ft. offshore cruiser Papa- 
gayo, owned by Ralph Baker, a Cater- 
pillar “compact” D318 turbocharged en- 
gine (200 hp at 2000 rpm), driving a 
34x28 in. prop through 3:1 reduction. 
Installation by Shepherd Marine, Whit- 
tier, Calif. 


INSTALLED: in the 52 ft. cruiser 
Chickadee, owned by Donald C. Burn- 
ham, a “compact” Caterpillar D333 (270 
hp at 2200 rpm) as main propulsion, 
driving 44x38 in. blade through 4.41:1 
reduction. 


EDWARD H. Halton, Portland, Oregon, 
has powered his new 48 ft. cruiser with 
a Caterpillar D333 main diesel (270 hp 
at 2200 rpm), 3:1 reduction with a 
40x28 in. blade. For auxiliary, geared 
to main shaft, same boat has installed 
a Petter AV-1, 6 hp English-made diesel. 


Lube Filter Bulletin 


Comparisons of various filtering media 
and contaminant removal tests are 
shown in chart form in “How to enjoy 
more miles of effective filtration at less 
cost”, a 4 page bulletin offered by 
Luber-finer, Inc. Cut-away views illus- 
trate the patented filtering process. Also 
included is a description of Luber-finer 
filtering units and replacement packs. 
To obtain a copy, write Luber-finer, 
Inc., 2514 So. Grand Ave., Los Angeles 7, 


Calif. 
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Michigan-Ohio News 
By Jim Brown 


WAYNE Seaman of Oscoda, Mich. has 
repowered his 42-ft. fishing boat JAN- 
ICE-A with a Cummins H-6-M marine 
engine rated at 160 hp at 1800 rpm. A 
Twin Disc model MG-165 with a 3-to-l 
reduction gear was used in the installa- 


Model 2800A 


LOW IN COST 
‘An AMOT SAFETY CONTROL Is 


Write for Bulletin Q7.101 


Tcontrols 


CORPORATION 
THERMOSTATS 


CONTROLS 
SWITCHES WALWES 
sarety contTec 


— FIRST ST. © RICHMOND, CALIF., U.S.A. j 
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| A Delmag HD-13 diesel 
hammer with a capacity of 22,500 foot/ | 


tion. The engine was supplied by Cum- 
mins Diesel Michigan, Inc. 


BROADMAN Valley Development Co. 
of Traverse City, recently took delivery 
of a Hough H-90 Payloader powered by 
a Cummins C-175 diesel engine. Sale was 
made by Wolverine Tractor and Equip- 
ment Company of Detroit and Grand 


Rapids. 


| CITY of Lansing has accepted delivery 
| on an Austin-Western model 300 Pacer 


grader. The new grader has 4-wheel 
drive, is equipped with an International 
UD-14 diesel engine and was purchased 
from the R. G. Moeller Co. of Detroit. 


| TAWAS Sand and Gravel Company of 
| Tawas, Mich. has accepted delivery on 
| an Allis Chalmers model HD-6E tractor 


with hydraulic bulldozer blade. Also 
delivered to Tawas Sand and Gravel Co. 
was an Allis Chalmers model D diesel 
grader. Both units were supplied by 
Earle Equipment Co. of Detroit. 


A Michigan model 85A (134 yd.) trac- 
tor-shovel powered by a GM 4-53 diesel 


| engine was recently sold to J. A. Fred- 


man Co. of Pontiac, Michigan. Miller 
Equipment Co. of Livonia is the local 
distributor of Michigan equipment. 


| pounds was recently sold to Industrial 
Brown Hoist Co. of Bay City, Michigan. | 


The unit was sold by Cyril J. Burke 
Inc. of Detroit. 


GORDON White of Rochester, Michi- 
| gan recently installed a Cummins model | 


NHRS6-B (320 hp) in a model DC 


9564 Autocar. The engine was supplied | 


by Cummins Diesel Michigan, Inc. 


AN International Harvester TD-9 diesel 
tractor was recently delivered to Robert 
Shourd of Flint, Mich. by Wolverine 
Tractor and Equipment Co. This TD-9 
will be used in general excavation work. 


| CONSUMERS Power Co. has accepted 


delivery on a model HD6E Allis Chal- 
mers diesel tractor. The tractor will be 
used on a pipeline operation near Wil- 
liamston, Mich. purchased 
from Earle Equipment Co. 


and was 


FOUR model 280 Michigan tractor 
shovels powered by GM 8V-71 diesel en- 
gines were recently sold to the Holloway 
Construction Co. of Livonia, Mich. Two 
of the new 280's will be used on the re 
location of US-12 near Bridgeman, Mich 
and two will be broken in at Graylin« 
Mich. The sale wa, 
made by Miller Equipment Co. 


on Interstate 75. 


A Bros SP-730 rubber-tired 30-ton rolle 
powered by a Cummins model JN-6 


pile-driving | 


130 hp) with torque converter was re- 

cently sold to the Saginaw Asphalt Pav- 
ing Co. The new Bros with its 1300x24 
tires will be used for compaction of 
sub-base and asphalt roads. Sale was 
made by Cyril J. Burke, Inc. 


CUMMINS Diesel Michigan, Inc. recent- 
ly installed a C-160-B (160 hp) engine 
in a Ford model F-900 for Ira Wilson 
Dairy Co. of Detroit. 


WOOLF Excavating Company of Kala- 
mazoo, Mich. recently purchased an In- 
TD9 
Wolverine Tractor and Equipment Co. 


ternational diesel tractor from 


THE City of Saginaw, Mich. has accept- 
ed delivery on an Austin-Western Pacer 
“100” with 4-wheel drive and powered 
by a GM 3-71 with torque converter. 
Sale was made by R. G. Moeller Co. 


EARLE Equipment Co. sold an Allis- 


HARBORMASTER 
MARINE TRACTOR 


Chalmers model HD21 tractor with hy- 
draulic bulldozer to Willard Searles of 
St. John, Mich. The new tractor will be 
broken in on a state highway project 
at Big Rapids, Mich. 


MILLER Equipment Co. has sold a 
Huber-Warco Model 10D road grader 
powered by a GM 4-71 diesel to Oge- 
maw county road commission of West 
Branch, Mich. 


TOM Sinacola of Livonia has accepted 
delivery on a Jaeger model 365 air com- 
pressor powered by a GM 4-71 diesel 
engine. Sale was made by Cyril J. Burke, 
Inc. 


TFERMINAL Steel & Equipment Corp. 
of Detroit ordered a Cummins H-6-1 
(160 hp at 1800 rpm) for repowering 
their model 825G American Locomotive 
Crane. Engine supplied by Cummins 
Diesel Michigan, Inc. 


the COMPLETE, 
easily installed, 
marine power and 
steering package 


Harbormaster Marine Tractor is a com- 
plete outboard propulsion and steering 
unit, all in one, ready-to-go package. Every- 
thing is included .. fuel tank, battery, 
steering mechanism. Mount, put in fuel, 
start, and you're off with exceptional power 
and maneuverability. 


Harbormasters are rugged, powerful and 
exceptionally maneuverable. They have 
wide application in shallow or deep water, 
for coastwise service as well as in harbors, 
lakes, canals, and rivers. Get full details. 
Send coupon for free illustrated catalog. 


MURRAY & TREGURTHA, INC. 


high fidelity marine equipment since 1885 
QUINCY, MASSACHUSETTS | 


Be 
} 
Get maximum 
engine protection 
ety 
| 
shuts down or idles gas, gasoline | 
easily installed, better steer- “ag 
simpler hull design, more cor- 
MURRAY & TREGURTHA, INC. : 
6 Hancock $t., Quincy 71, Mass. 
Please send me New Catolog giving detoils ond = | 
showing mony photos of Harbormosters in action. a 
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these Devils 
INTERFERE with 


WEAR 


Troublesome maintenance 
and lubricating problems are 
eliminated when you specify 
Thomas “All-Metal” Flexible 
Couplings to protect your 
equipment and extend the 
life of your machines. 


Don't let 3 


Like a thief in the night an 

inadequate coupling causes 
wear and damage to your 
machines — resulting in high 
maintenance costs and costly 
shut-downs. 


“NO MAINTENANCE 
LUBRICATION 


WEARING PART 


UNDER LOAD and MISALIGNMENT 
only THOMAS FLEXIBLE COUPLINGS 
offer all these advantages: 


> Freedom from Backlash 
> Torsional Rigidity 
> Free End Float 


> Smooth Continuous Drive with 
Constant Rotational Velocity 
> Visual Inspection While 
in Operation 
> Original Balance for Life 


> Uncffected by High or Low 
Temperatures 


> No Lubrication 
> No Wearing Ports 
> No Maintenance 


Write for our New 
Engineering Catalog 60 


THOMAS FLEXIBLE 
COUPLING CO. 


WARREN, PENNSYLVANIA, U.S.A. 


INDUSTRIAL COUPLINGS 


Compressor Drives { 
Pump Drives | 


DIESEL ENGINE COUPLINGS 
Main Drives 
Auxiliary Drives 


MARINE COUPLINGS 
Main Drives 
Auxiliary Drives 
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OK Motor Service Inc. reduced their 
operating costs for its fleet of 24 high- 
way tractors to only 9'2¢ per mile— 
3 cents per mile less than average for 
trucking firms in the Chicago area. The 
reason: RPM DELO Lubricating Oil 
has extended engine life by 50 to 100G 
... lowered oil consumption and total 
operating costs. 


“We've tried other products,” 
Shop Superintendent A. T. Cosentino, 


reports 


but maintenance records prove 
RPM DELO Oil gives outstanding per- 


STANDARD OIL COMPANY OF CALIFORNIA, S. 


Over-the-road fleet saves three cents 
per mile with RPM DELO Oil 


RPM DELO Oil reduces wear and pro- 
longs engine life because it clings to 


formance at the lowest cost per mile. 


“Our fleet now averages better than 
350,000 miles between overhauls. The 
life of fuel injection pumps has in- 
creased 500G and oil consumption has 
been reduced from 5.4 to 2.1 qts. per 
thousand miles. These results add up 
to real savings.” 

This inter-state trucking firm operates 
in Illinois, Wisconsin, and Indiana on 
a 24-hour day, six days a week. Their 
Diamond-T and Mack tractors average 
110,000 miles per year. 


Francisco 20 


parts whether the engine is running or 
idle... hot or cold. Piston rings stay 
free because an anti-oxidant fights gum 
and lacquer formation and a special 
detergent keeps parts clean. Other ad- 
ditives prevent corrosion of bearing 
metal and crankcase foaming. 

Why not try RPM DELO Oil? Chances are 
it can cut your costs, lengthen equipment 
life. Just call your local representative 
or write any company listed below: 


+ STANDARD OIL COMPANY OF TEXAS, E! Paso 


CALIFORNIA OIL COMPAN ’, Perth Amboy, New Jersey - Denver, Colorado 


TRADEMARK “RPM OLLO” AND CHEVRON U.S. PAT. OFF 
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